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Introduction 

Study of the history of various sciences is rather hetero- 
geneous. Some disciplines, such as medicine, mathemat- 
ics, and astronomy, have numerous noteworthy compendia 
and even specialized journals where papers on the history 
of these sciences can be published. 

The situation in geophysics, meteorology, and other sub- 
divisions of the geosciences Is far less favorable. This ne- 
glect Is an outcome of a dogma of autonomy that Is essen- 
tially oriented toward progress In understanding, without 
much reference to historical developments. But even the 
gaosctentists cannot Ignore that the phenomenon 'science' 
must be viewed In the context of sociological processes. In 
the Initial stages, sociologists and some philosophers, in 
the context of the general theory of perception, began re- 
search Into the development of scientific thought, but the 
geoscfenlisls and other natural scientists contributed very 
little. It has since become clear that research on these 
topics requires historical assessment and more Insight. The 
development of the ‘science of science 1 is directed toward 
understanding and explanation of the complex human In- 
volvement In science, not only in the sense of theorizing 
about the scientific processes but also In sociological, politi- 
cal. and historical context [Kuhn, 1973; Burrlchter, 1979; 
SandkOhler and Plath, 1979]. 

Such studies require profound knowledge of many disci- 
plines. The history of science can contribute to a better un- 
derstanding of these individual disciplines and their interac- 
tion toward a better understanding of the overall phenome- 
non, ’science.' 

Opportunities for Historical Research in 
Geosciences 

A number of Investigations in recent years have made It 
dear that for better insight, meteorology and geophysics 
cannot neglect historical reviews. The problem Is that geo- 
sdentists, as a rule, are not acquainted with the methods of 
history and philosophy. This raises the question of how his- 
torical studies in these fields can be promoted. I believe the 
American Geophysical Union and the International Union ol 
Geodesy and Geophysics can be of notable assistance. 

It Is rather evident that historical questions have not 
found a place In AGU meetings. The AGU Journals, Eos ex- 




TRANSACTIONS, AMERICAN GEOPHYSICAL UNION 

The Weekly Newspaper of Geophysics 

aS'?u t 5l ,ble ' spaced manuscripts (four copies) to Eos, AGU, 
nMda Avenue, N.W.. Washington, D.C. 20009, or send 
mairactly io one of the associate editors with a copy to the 



A.F. Spilhaus, Jr.: Associate Editors: Claude J. 
kX?; * Ml BbI1 . Kevin C. Burke, Arnold L. Gordon, Kristina 
Gerard Lachapelle, Christopher T. Russell, Richard A. 

T C- So, °mon, Carl Klssllnger; Nows Writer: Beibara 

iuoiin^ a «i B ^ ,tor, e A **lstanti Sandra R. Marks; Bob Pro* 
rtson liL .7* Pa,rlc,a Bangert, Margaret W. Conelley, Eric Gar- 
' 30108 Hfibblethwalte, Dae Sung Kim, Michael Schwartz. 

of tho Union 

L&sifa hu l30n ' Presld ®nt; James A. Van Allen, Presldenl-Eleot; 
titan,, a p Q ®neral Secretary; Carl Klssllnger, Foreign Sec- 

ubve DlTactor Emorlf' Jr " Executlve Dlrector: Waldo E ’ Smlth ' Ex8C ' 

^Utlla 0160,8 AGU standards Is accepted. Contact Robin 
■ ewertlslng coordinator, 202-462-8903: 

American Geophysical Union (ISSN 0096-3941) 
Florida Au WeBk| y by the American Geophysloal Union from 2000 
ebta onranlUS' Wfl8 hlngton, D. C. 20009. Subscription avail- 
^ashlnoU n J hla lB8Ue 56 -°°- Second-class postage paid at 
t u®n, d. c. p and at additional mailing offices. 

a American Geophysical Union. Material pub- 
fas aarch 0r ^ UB may ba Photocopied by Individual sclenBsts tor 
•Hides and n“f room , U8e ' Permission Is also granted to Use Short , 
joufnaj 3 F and tables for publication In scientific books and 

ion for any other uses, contact AGU Pub- , 

20009. ' 2000 Florida Avenue, N;W., Washington, D. C. . 

1,0 n °t reflect P u h |loa,lon are those of the authore only and 


Tobias Mayer (1752-1830), professor of physics at the 
University of Gottingen. 


cepled, have no space for contributions of historical materi- 
al in the particular sciences. Why Is this so? There seems 
to be no lack of Interest because there were several at- 
tempts to activate some historical research In Ihe AGU 
framework. Two measures would be helpful to promote 
such work; 

(a) Have invited lectures on these topics at AGU meet- 
ings. 

(b) Offer publication opportunities in AGU journals. 

The dilemma Is rather clear: A geophysicist or meteorolo- 
gist who wishes to present historical research does not 
know where and how. The meetings are reserved for pre- 
sentations of current research results. There is hardly lime 
tor history ot science, something that ought to be remodi ed 
to offer some opportunities for pertinent papers But lar 
more difficult is the problem ol publication. Where should 
such papers be published? The traditional journals for tho 
history of science, such as Isis, Cenlaurus. Journal for His- 
tory of Astronomy. Sudhofl's Archiv. NTM-ZBilschrilt fur 
Geschlchte der Naturwissenschaften. are not read by geo- 
scientists and certainly not subscribed to by the geophysi- 
cal-meteorological institutions. This raises the question ol 
what is a suitable journal, i.e., is it responsive to needs of 
the geosciences? While astronomy has such a specialized 
Journal, there fs no counterpart in the geosciences 
There are a number of potential topics for geoscience 
history. Let me cite several. It Is clear that historical weath- 
er observations are of Importance to modem climatological 
research [International Conference on Climate and History. 
1979; Landsberg. 1980a). This involves not only extensive 
literature study but also archival work, including manu- 
scripts and letters, it seems to me equally important to 
learn aboul the Instruments used for the appropriate recon- 
struction of the data and also information about the observ- 
ers who collected the data. This should Include biographi- 
cal studies via the use of original llteralure and correspon- 
dence. The climatological studies need broadening Into the 
Held of hydrology. In that field, considerable ancillary work 
has been done by publication of a source collection by 
Welklnn [1958-64). Thanks to the support of the well- 
known geophysicist and meteorologist Hans Erie) (1904— 
1971), Welklnn was able to sludy a large number of original 
sources, covering many centuries that reveal much about 
climate and hydrology. These were published In four sub- 
stantial volumes, 1958-1964. 

The auroras offer another example of how modern re- 
search and historical science studies converge. Many cur- 
rent studies of auroras refer often to Hermann Fritz (1830 
1893), who published the well-known 'Verzelchnis beo- 
bachte Polarllchter’ (Catalogue of Observed Polar LIghta; 
Vienna, 1873). For Scandinavia, Sophus Tromh&ll (1851- 
1896) also presented a large catalogue ol auroras (Catalog 
der In Norwegen bis Jull 1078 beobachlelen Nordilchter. 
Jacob Dytwald Pub!. Co., Christiana, Norway,19°2). I 
seems quite clear that the discussions about the so-called 
Maunder Minimum [Gtelssberg, 1077; Schroder. 1979, 
Landsberg, 1980b] require further reconstruction of old au- 
roral data. In scrutinizing old weather diaries, Landsberg 
19801 found additional auroral obseivatlons not catalogued 
by Fritz [1873). Moreover, these studies show the change 
of science concepts thrugh time. In the beginning of the 
modern Deriod ( 1 6 - 1 7 lh century). auroras were regarded 
miracles, or Inexplicable metaphysical evmnls 
which were beyond physical explanations by earthbound 
Humana It Is rath©r IntiiciuInQ to rofloct on Ih© intorpreta- 
reasons by the psychologic Carl Gustav 
iunn ( 1875 - 1961 ) who conjectured that Ihe existential 
S£S ISSmS individuals on earth w^re projBelod 

into the skv This Is also reflected In the early pictorial pre 
fi.inna where around the core of a natural phenome- 
STew Stu wete artistically Illustrated. Hence Ihe 
non, these Qf gky . man |f eg j a tlons alwavs show scenes 
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leaders such as V. Bjerknes (1882-1951), L. F. Richardson 
(1881-1953). C. G. Rossby (1898-1957), and H. Ertel 
(1904-1971). 

Noteworthy also has been the development of hypothe- 
ses about the constilulion ol the Interior of Ihe earth. This 
pitted physicists against geologists in Ihe 19th century and 
geophysicists against cosmologists in the 20ih. The large 
pertinent literature has been reviewed In several essays by 
Brush [1977, 1980]. 


What measures are necessary? 

The understanding of the growth processes of natural 
sciences requires historical reflections. In addition to the 
disciplinary research it is essential to promote studies that 
elucidate the context of discovery in the sciences. This will 
involve topics which, by use of critical historical methods, 
will explore the higher-order circumstances leading to 
growth in geophysics and meteorology. In this context, let 
me pose a simple problem: What led to Ihe establishment 
of geophysics (and meteorology) as a separate discipline? 
Ertel (1953a) had pointed out that the subdivisions of geo- 
physics that existed in the 18th century did not develop In a 
straightforward way. Shortly after Ihe death of G. W. von 
Leibniz (1646-1716), as Ertet noted, the problem of a pre- 
cise determination of the figure of the earth prompted rapid 
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advances in geodesy, astronomy, and cosmogony. Accord- 
ing to Ertel, a new phase in the development of geophysics 
started with Alexander von Humboldt, when meteorology, 
climatology, hydrology, geomagnetism, and seismology 
separated from the framework of geography and became 
separate subdisciplines. In modern times the economic as- 
pects led to rapid developments in applied geophysics, and 
the interaction of practical requirements with pure research 
are of interest In the growth of the geosciences [Ertel. 

1953 b). 

Many generations of researchers of all nations have par- 
ticipated in the various phases of development of meteorol- 
ogy and geophysics. Yet it was not only individual scientists 
who advanced the science, as in other disciplines [Kuhn, 
1973; Zilsel, 1976; SandkOhfer and Plath. 1979], but also 
the great international programs, including the international 
polar years, the International Geophysical Year, the Global 
Atmospheric Research Program, etc. Also Important were 
sponsoring Institutions, including academies of sciences, 
which had, for example, a decisive influence on Ihe devel- 
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Hermann Fritz (1830-1893), founder of modern auroral re- 
search. 
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opmenl of climatology [Landsberg. 1964). These institutions 
also supported the observations of the consequences of 
the Krakaloa eruption (these observations being inaugurat- 
ed by the Royal Society in IBB3-84). the Norwegian Auro- 
ra Program, and others. 

II mu9t astonish geophysicists that the origin of geophys- 


News 


Improved Weather Satellite 


The second ol three improved geostationary operalionai 
environmental satellites (GOES) was launched May 14 for 
the National Oceanic and Atmospheric Administration 
(NOAA). The National Aeronautics and Space Administra- 
tion (NASA) launched the satellite Irom the Kennedy Space 
Center, placing it in orbit at an altitude of 36,000 km (see 
figure). 

Ultimately, the spacecraft will replace an older and simi- 
lar satollite that monitors Iho eastern half ol Ihe United 
States and Canada, all of Centra! and South America, and 
much ol (he Atlantic Ocean. The new satellite will watch 
hurricane development and movement In the Caribbean 
and provide data on Ihe Gull Stream and crop killing frost 
for marinors and Florida citrus growers, re spec lively. 

Government and private wealhercasters will depend 
upon data Irom iho satellite, also called GOES East, for 
wealher forecasting and a number of other uses. 

A twin satollite, GOES West, provides simitar data on the 
western portion of the Untied Stales and Canada and much 
ol Ihe eastern Pacific Ocean. II is positioned abovo Iho 
equator. 

The third geostationary satellite Is scheduled lor launch 
during early 1982. 


GOES-E Mission 


GOES-E is (he seventh spacecraft in Ihe SMS/GOES se- 
ries placed into Earth-synchronous orbit to provide near 
continual, hlgh-resokiUon. visual and Infrared Imaging over 
large areas of North and South America and surrounding 
oceans ai least every 30 minutes: to collect environmental 
data from up to 10,000 remote observing platforms on land. 
In the ocean, and in Ihe air; to measure energetic solar par- 
ticle flux, X rays, and Ihe strength of Ihe earth's magnetic - 
field; and, to broadcast centrally prepared weather and sat- 
ellite Information. 


ics as an independent discipline and even the source of the 
word ‘geophysics* is not fully clarified [Kertz, 1979]. Many 
of Ihe highly controversial problems of environmental re- 
search are geophysical In nature and require assessment 
of observations taken In Ihe past, much of which need his- 
torical studies to ascertain validity. 


Bases and Sources for History of 
Geophysics and Meteorology 


Besides the knowledge In printed works, It la also indis- 
penslble to obtain archived documentation as well as infor- 
mation on Instruments used In geophysical work. There is a 
need for production of bibliographies of the older literature, 
as Is presently done through the ‘Meteorological and 
Geoastrophysicai Abstracts.’ 

Particularly Important Is the accession and preservation 
of correspondence. In recent years I have carried on some 
pertinent studies and had to find that for many important 
scientists no documents are at all available. This is an Im- 
mense loss lor research. Equally Important Is the collection 
of the transactions of committees and the administrative 
files pertaining lo establishment of projecls and institutions. 
Also essential are undisclosed materials for personal histo- 
ries, autobiographies, and pictures that may throw light not 
only on scientific but also sociological aspects of science 
history. Finally a comment about historical Instruments: 
They need to be rehabilitated and recalibrated lo ascertain 
their accuracy. It may help in the reconstruction of long ob- 
servational time series, which remain of contemporary In- 
terest (Weber, 1972]. 

This essay has been written not only to acquaint a large 
circle of geophysicists with the necessity of historical as- 
pects In geophysics but also to stimulate interested col- 
leagues to contribute to the history of Ihe geosciences 
through their own writings. The group on history estab- 
lished In the International Association for Aeronomy and 
Geomagnetism (IAGA) deserves the ardent support of re- 
searchers in the field, and establishment of similar commis- 
sions or subcommissions in Ihe other associations of IUGG 
is to be much desired. It Is hoped that many geoscientisls 
will use their influence to foster the historical aspects of 
Ihelr respective fields. 
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Data Acquisition and Distribution ’ . . • 
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aamss and retransmits this 'stretched* data back to the sat- 
SS The lower resolution infrared data are formatted in 
!Lisl computers for analog transmission via 3-kHz tele- 
lines directly to the satellite field services stations 
K the central data distribution facility. 

Satellite field services stations are at Camp Springs, Md.; 
Miami Fla.; Kansas City, Mo.; San Francisco, Calif.; Hono- 
lulu Hawaii; and Anchorage, Alaska. They receive a stan- 
dard 'menu' of Imagery on a half hour or more frequent 
hMfe, day and night, for analysis and retransmission to Na- 
h'nnal' Weather Service offices and other uses via dedicated 
telephone lines. [Sources; NASA. NOAA}— PMB s 

McGetchln Award Funds Students 

■pie McGetchln Volcano Fund will support volcanology 
field work for three students this summer. Established last 
year, Ihe fund honors the late Thomas McGetchln, former 
director of the Lunar and Planetary Institute In Houston. 

This summer, Mark S. Wigmosta, a senior at the Univer- 
sity of Washington, will research the dynamics of the Toutle 
River mudflows triggered by the eruption of Mount St. Hel- 
ens on May 18, 1980. Tanya Furman, a Junior at Princeton 
University, will examine a Sierra Nevada zoned granodlorlt- 
icpluton that displays a tonalltlc rim. Douglas Coelho, a 
Cornell University senior, will study field stratigraphy and 
nature of postglacial ash deposits of Adak Island in Alaska. 

Alternates, also chosen by the fund's executive commit- 
tee are John Spurney (Kent State University). Tom Brl- 
kowskl (University of Oregon), and William F. McDonough 
(Sul Ross State University). 

Inquiries about the fund should be addressed to McGet- 
chln Volcano Fund, Lunar and Planetary Institute, 3303 
NASA Road 1, Houston, TX 77058. ffi 


Acid Rain Measurements 

The United States and Canada have launched a project 
to determine whether the methods they use to measure 
acid rain produce compatible results. Apparently, the U.S. 
and Canadian findings may not be comparable because of 
differences In the way they collect and analyze data. 

Ihe U.S. separately collects precipitation from snow and 
rain as well as dry, windblown material. The samples are 
gathered and analyzed weekly. The Canadians use instru- 
ments that collect only water. They gather and test their 
samples monthly. 

The Instruments being used by the two countries have 


■ New Publications 


1 » Si / 0 wu "“y are testing me samples col- 

lected for such major contributors to acidity as sulfates and 
nitrates. The analysis Is expected lo reveal any differences 
between the two methods of collecting and analyzing data. 

Colorado State University is conducting the U.S. Instru- 
menl studies under a NOAA contract. A Canadian govern- 
?L? nt .,M 9e . ncy ' ^ nv * ronm0nl Canada, Is performing its study. 
The Illinois State Water Survey will analyze rain samples 
collected here. 


Collectors have been placed at a National Weather Ser- 
vice site in Caribou, Maine; an agricultural experiment sta- 
tion in Marcel, Minn.; and Glacier National Park, Montana. 
Environment Canada has provided sites at Lelhbrldge, Al- 
berta; Mounl Forest, Ontario; and Kejlmkujlk, Nova Scolla. 
[Source: U.S. Dept. Commerce!— PMB ffi 


Finalists Chosen In Shuttle Student Project 

Ten finalists from 191 semifinal entries have been select- 
ed In thB first national Space Shullle Student Involvement 
Project, a joint venture of NASA and the National Science 
Teachers Association. The objective of the project is to 
stimulate the study of science and technology In grades 9 
through 12 by engaging students In a competition to devel- 
op experiments suitable for flight aboard the Space Shuttle. 

Interdisciplinary teams of teachers, scientists, and engi- 
neers reviewed more than 1 500 proposals; grouped them 
Into 10 geographic regions; and selected the semlfinallsts. 
Regional conferences for the semlfinallsts were held this 
spring at various NASA field centers. 

Semifinalist proposals were then judged by a national 
team which selected the 10 finalists on the basis of Individ- 
ual scientific engineering merit for potential flight aboard 
the shuttle. 

The 10 national winners and their teacher-advisors will 
attend a special space shuttle conference In August at Ken- 
nedy Space Center, Florida. The students will receive In- 
structions and advice on how to prepare their experiments 
for payload assignment and review the procedures for inte- 
grating their experiments into a specific space shuttle mis- 
sion. Finalists and teachers will tour the Kennedy Space 
Center facility and will view Ihe shuttle Columbia. In prepa- 
ration for Us second flight In October. 

To broaden participation In the program, NASA is en- 
couraging U.S. Industrial firms and other groups to sponsor 
student winners and assist them in transforming winning 
proposals into experiments. Industries or other organiza- 
tions Interested in serving as a sponsor should write to 


Glen P. Wilson. Acting (Director, Academic Affairs Division, 
NASA Headquarters, Mail Code LC-16, Washington, D.C. 
20546. 

The sponsor should be prepared to assign a company 
scientist to work with the student as well as provide neces- 
sary funding for student travel, hardware development, and 
other costs related lo pro- and postflight analysis and re- 
porting. Student experiments will receive a thorough pre- 
flight review and safety analysis by NASA, in a procedure 
similar to the review and analysis given to operational pay- 
loads. 

In some cases, where a sponsor cannot be found or 
where the student proposal closely parallels a professional 
experiment already planned for a space shuttle mission, 
NASA may arrange for the student to work with a principal 
Investigator as part oi an existing research team. 

In other cases, minor modifications of professional ex- 
periment operations or the collection of special data from 
existing instruments may be made to accommodate the 
student proposals. In all cases, NASA will make every effort 
to see that (he student receives sufficient Information to 
write a final report. 

Winning national Space Shuttle Student Involvement Pro- 
ject experiments will be assigned to specific shuttle flights 
as the experiments are ready, as space Is available, and as 
future shullle flights are confirmed. 

Assisted by the sponsor and/or a NASA advisor, the stu- 
dent will analyze the data returned from the experiment and 
prepare a final report. All scientific data from the student 
experiments will be in Ihe public domain and made avail- 
able from the National Space Science Data Center al 
NASA's Goddard Space Flight Center, Groenbelt, Md. 

A second Space Shuttle Student Involvement Projoct 
contest will opon in September with regional conferences lo 
be held in March 1982 and student winners solected in 
May 19B2. NASA plans lo Increase the number ol student 
winners for this competition Irom 10 (0 20 finalists. (Source: 
NASA ] — PMB ’Oi 

Geophysicists 

Roy A. Bailey has been appointed coordinator of the Vol- 
cano Hazards Program nt the U.S. Geological Survey s Na- 
tional Center. He was project chi el of the Long Valley Geo- 
thermal Mapping Project before the appointment. 

Dagmar R. Cronn. assistant professor and research 
chemist al the Washington State University's chemical en- 
gineering department, received a Class II national fellow- 
ship from the W K Kellogg Foundation. 




Turbulence in the Free Atmosphere, 

2nd ed. 

N K. Vinnichenko, N. Z. Pinus, S. M. Shmeter, and G. N. 
Shur, Plenum, New York, xlll + 310 pp., I960, $49.50. 

Rflvlawed by Donald H. Lenschow 

this second edition translation contains a wealth ol infor- 
mation on observational Investigations of atmospheric tur- 
J™, particularly measurements from aircraft, mostly In 
p Soviet Union. The observations extend tram a tew me- 
ws above the surface to well Into the stratosphere. Al- 
a somewhat narrower focus Is Implied by the book 
JJJ ™ary layer observations are discussed as well (al- 
n °t within the context of surface or mixed layer 
*^9 parameters). 

J™®** three chapters set the stage for the rest of the 
g7 K - Th 0 first chapter discusses In rather cursory fashion 
^ of the theoretical concepts for the observations dls- 


tv. 10 me mean wind shear. In discussion 01 a critical 
garrison number, for example, turbulence dissipation Is 
weo and the transports of heat, momentum and turbu- 
vaiuB are al1 a89umed 10 depend upon the same 
lechnifl K The 80cor >d chapter discusses measurement 
moal| y l nv °lvlng aircraft. The discussion In* 
s estimating turbulent gusts from vertical acceleration 
toma anc * a l rcr0 ff response characteristics, alr- 

<hift nilr* Br radar measurements of ground speed and 
and %trSf' and measuring air velocity by use of hot-wire 
PfQba-Q an0 mometer8, vanes, and differential pressure 
bonad sensing techniques (e.g„ radars) are men- 

rtQueo Jn!! n paasin 9i with little discussion of the tech- 
n »° 0Xam P |09 of their capabilities. There Is no 
bean more modern aircraft systems that have 

comQ.fi i. 2 ,^ the West during the past decade which in- 
crafti nZu 1 ® 1 negation systems (INS) to measure alr- 
uWffvi o 11 ' Vsloclt y- and attitude angles. By combining 
Elions pfl? wiUl a,r spaed and flow angle sensors, air 
an freanonll 86 m ®ssured from an aircraft over essentially, 
that can fa? 0 ! of interest with an accuracy and resolution 
am s *ceed open-loop gyroscope-accelerometer 
ditefla h?Ii5? 9ation systems. The thlrd chapter.dls- ; 
^^ralanaiy 9 ^^ detail 1 techniques and Interpretation 

s **** discusses: theory and observations 
^ be of tur “ u,0 nt motions arid' conclusions that 

h gratified ,rom them. Turbulence Intensity Apd spectra 
tod bounri B rtM 0sphar ' c layers, Including the unstably strat* 


^mewhm m 1 ‘ presentee in pnapiers ? hmu o,-,. 

fablers n ' iaa PP°i n ti h g; however, 'that In thesS;. someth-. 
■ fernift nt ,. n P. attempt Is. made to aanerflllze the' results In 


much of the dtecusslon is qualitative, and quantitative re- 
sults are mainly statistical rather than physical. For exam- 
ple. to specify the vertical distribution of turbulence, values 
of the averaged turbulence transfer coefficient are present- 
ed as a function of height. Values of this derived coefficient 
(which, as ihe authors note, can vary by 4 orders of magni- 
tude) are obtained from aircraft flight performance parame- 
ters, acceleration data, and mean lifetime of Ihe load Incre- 
ments. Nevertheless, an Impressive list ot observational re- 
sults. mainly from the Soviet Union. Is cited. 

The next three chapters deal with turbulence and turbu- 
lent Interactions associated with convection (bolh in clear 
air and cloud) and waves (gravity-shear and mountain, as 
well as rotors and turbulence In Ihe tee of mountains). The 
background discussion that sets the stage for the observa- 
tions that follow Is clear and readable. It does not, however, 
summarize the current state of knowledge In these areas. 
Furthermore, there Is no mention of numerical modeling or 
laboratory simulations of convection and mountain waves 
which, In recent years, have provided date for comparison 
with observations. 

Chapter 9 differs from Ihe rest of the book In that It deals 
with the effects of turbulence on aircraft. This Includes a 
discussion of the scale of turbulence affecting aircraft flying 
at different speeds, the assessment of turbulence Intensity 
by pilots, the frequency of turbulence encountered at differ- 
ent altitudes, and the lime and space variabill y of turbulent 
zones. For example, the authors estimate on the basis of 
several studies that a characteristic time scale lor duration 
of turbulence at some fixed point In the upper troposphere 
Is about 6 hours. The rotes of thumb and case descriptions 
make this probably the most Interesting and least outdated 

Ch S?finVchapter discusses larger-sosle turbulence, In- 
cluding the question of whether or not a spectral gap oc- 
cure In the free atmosphere (they conclude probably not) 
and a discussion of the turbulence energy budget In dear- 

this edition Is Inferior to Ihe first edl- 
tlon The' excellent Introductory chapter In the llrsl edflton 
bv j Dutton which provided a complementary perspective 
□n toththeory and Observations of turbulence, as well as 
an Stionai extensive list ot references. Is not Included In 
S/fSE Furthermore, the basic structure and conclu- 
; hook ^avenotdianged; In part this is because 

KKKitly changed the * 
later opeerva p uodatlng has actually been done. 

*<*■ H ZT‘JZ 2 M rSU'only 18 ire etter 1971 . 
f W rfSlhn althouah the translation and technlcel eepecle • 
,; lr ! wtafadbry, additional elrors have crept 

, of the book are ^ for g^mpte, refer-: 

,nt0 ^r^wM^anandby Malkus without 


r:^,K»in the flret edition they ere. listed in 


the text by author and date, and are alphabetically listed in 
ihe back. 

In summary, the book is a useful reference for workers in 
the Held to extensive observational work carried out in the 
Soviet Union before the early 1 970’s. However, it no longer 
represents Ihe current state of Ihe art in many areas of tur- 
bulence research. I would not recommend it as a basic text 
for gaining an understanding of atmospheric turbulence. 
Furthermore, the second edition \s not distinctly better than 
the first edition. 

Donald H. Lenschow Is with the Atmospheric Analysis 
and Prediction Division, NCAR , Boulder, Colorado . The Na- 
tional Center lor Atmospheric Research Is sponsored by 
the National Science Foundation. 
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THE CENTRAL NORTH ATLANTIC 
OCEAN BASIN AND CONTINENTAL MARGINS: 

GEOLOGY. GEOPHY5IC5, GEOCHEMISTRY, AND 
RESOURCES INCLUDING THE 
TRANS ATLANTIC GEOTRAVERSE (TAG) 

BY PETER A RONA, NOAA 
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The Scientific Ideas of G. K. Gilbert: 
An Assessment on the Occasion of 
the Centennial of the United States 
Geological Survey (1879-1979) 

Ellis L. Yochelson {Ed.}, Spec. Pap. 183, Geological Socie- 
ty ol America, New York. 148 pp., $17.00. 

Reviewed by William Benson 

"11 G. K. Gilbert Isn’t the best geologist this country has 
ever produced, he surely is Ihe one to beat tor the title/' 
Thus spoke one ol my early mentors on the U.S. Geologi- 
cal Survey, and nothing I have since read, seen, or heard 
persuades me otherwise. Harold Urey, Iresh irom the dis- 
covery that Gilbert had anticipated by 50 years many of 
Urey's own ideas about (he moan, marveled both at Gil- 
bert's breadth and at his knack "for being right," (or right he 
was on almost all of the varied phenomena toward which 
he turned his agile mind. Though not so stated (nor per- 
haps so-planned) this theme pervades Special Paper 183. 
As Hunt states (p. 25): "His accomplishments are especial- 
ly impressive when viewed in the perspective of the status 
of geologic knowledge at the time " 

Gilbert’s long and illustrious scientific career was com- 
pletely Intertwined with the beginnings and the early de- 
cades ol the U.S. Geological Survey, and It seems fitting 
that Ihe Survey’s centennial Include a reprise of Grove Karl 
Gilbert. Such is the purpose of this volume. 

Tho Gilbert commemoration was originally planned as a 
symposium for the 1979 annual meeting of the Geological 
Society ol America. But Gilbert's many contributions defied 
compression Into any half-day session. Those who attend- 
ed tho symposium, therefore, will find in this volume as 
many now pnpors os those they heard in San Diego. 

In addition to Yochelson'a engaging preface, tho vofumo 


comprises 14 chapters, two on Gilbert, his career and his 
methods, and 12 on his varied contributions to science. 

Just the list of chapter titles (condensed and paraphrased 
below) Is Impressive: 

1 . A great engine of research. S. J. Pyne 

2. Gilbert's contributions to glacial geology east ol the 
Mississippi, G. W. White 

3. Gilbert on laccoliths and intrusive structures, C. B. 

Hunt . 

4. Gilbert's studies of faults, scarps, and earthquakes, 

R £ Wallace 

5. Gilbert's Lake Bonneville studies, C. B. Hunt 

6. Pioneering work of Gilbert on gravity and Isostasy, 

D. P. Mabey 

7. Gilbert and the moon, Farouk El-Baz 

8. Gilbert and ground water, A. F. Agnew 

9. Gilbert— Bedding rhythms arid geochronology, A. G. 
Fischer 

10. Gilbert and the original barrier shorelines, J. C. Kraft 

11. Gilbert and iceberg-calving glaciers, Meir and Post 

12. Techniques and Interpretations: Gilbert's sediment 
studies, L. B. Leopold 

13. Gilbert’s geomorphology, Chorley and Becklnsale 

14. Analogies In Gilbert's philosophy of science, D. B. 
Kitts 

Indesd Ihe only subsets ol geology that did not come un- 
der Gilbert's analytical scrullny were petrography, paleon- 
tology, and stratigraphy (though one might make a partial 
case for stratigraphy (n view of his work on bedding 
rhythms). The scope Is all the more remarkable when one 
realizes that nearly 20 years of his midlife were so taken up 
by administrative duties that his research was all but aban- 
doned. As Powell's de facto deputy, Gilbert acquitted him- 
self nobly as an administrator, but geologic research was 
ihe roser. 

Even long-time admirers of Gilbert may discover new tid- 


bits In this set of papers. How many, for Instance know 
that in the 1890's he tried (unsuccessfully) to persuadfL 
Carnegie Institution of Washington to sponsor a 


hole for geophysical research"? Or that his PresIdentiaiX 
dress to the American Association of Geoaranhoro i. 


first U.S. paper to deal seriously with earthquake pratfc 
tlon? Or that this paper suggests all the major compoit. 
of our modern programs? That he even proposed a verZ 
of the gap method for locating future quakes? These m 
many more await the reader. 

Gilbert's exemplary literary style Is not treated aeparaieb 
but shows through In the quotations from his papers. As 
any Gilbert fan knows, he wrote as clearly as he thouaht 
well realizing both the value of accurate communication 
and the fact that sloppy rhetoric may often conceal imper- 
lect logic, In reply to a friend who had inquired how soma 
recent graduates were faring on the Survey, Gilbert wrotea 
pithy: “Their geology Is all right; teach them to write better 
English." The admonition obviously bears repetition today 

If Special Paper 183 has a defect It Is the uneven styleol 
the papers, an Inevitable consequence of any collection of 
Individual efforts. A few, notably those of Charlie Hunt am 
Bob Wallace, are sprightly enough to rank with Gilbert's 
own prose. Most of the others are clear and readable, buu 
couple are ponderous and laborious. No, I'm not going to 
tail you which, because even they are worth reading. 

Historical or commemorative volumes are more oflen dis- 
played on shelves and tables than are read. This one de- 
serves a better fate. It has a lot of Interesting Information, 
not only about G. K. Gilbert and his factual discoveries but 
about his wonderfully rational methodologies as well. Who 
knows? Reading this book may even Inspire a trek to that 
brary to sample the original Gilbert, a completely reward 
experience In Itself. 

William Benson Is with the National Research Counts, 
Washington, D.C. 
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POSITIONS WANTED 
Rates per fine 

1-5 times -SI. 00, 6-1 1 tlmes-SO.75. 

12-26 limes -SO 55 

POSITIONS AVAILABLE 
Rales per line 

1*5 limes-S2 00, 6-1 1 tirrass-SI 60. 

12-26 tunes -SI 40 

SERVICES. SUPaiES. COURSES. 

AND ANNOUNCEMENTS 
Rales per line 

1-5 limes -S2 50. 6-11 linies-SI.95, 
12-26 limes-$l 75 

STUDENT OPPORTUNITIES 
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POSITIONS AVAILABLE 

Petrology Petition Open. The Detriment o! 
Geo'ofrcal Sciences at Columbia University invites 
app(.cal.ons lor a research appointment in eithor ig- 
neous or metamorphid petrology, possibly with an 
ooenuion rewards cie de pairs The successful 
cand'dflte woo'd have research mimesis involving 
quam.tauo asitiys.s ol rocke Research would be 
cameo oul at the Lament- Doherty Qeofeg cal Ob- 
servatory Spec>ai funding arrangements end parte- 
■pal on w the insi/ucMnai program are expected 
Rank and salary depended upon qua'ifica lions. 
Candidates should submit cuir.culum wise and iho 
r.imea ol imee referees lo Professor W. B 
Broecher, Lamonl-Doherly Goo'og'cat Observatory. 
Pal.iades Navi York. 10964 by Juno 30. 1901 
Ctfumb.a lln.wef5.ry is an equal opportunity am- 
player 

Research Seismologist. Tno Aterapann 
eraroiia; Tn'ed/na Geofech invites appi wi.ons 
hom Pn f) .level fieterootog its to work on problems 
waled io me eomprphBnaivu and threshold tusi 
ban troary negdKit,on$ Appt^anu should have 
background in such lopes ns Jhoaroiu-ai BCumofo- 
gy. ce-sflit: d.da analyse, wsmic rtafa gnmsnng. 
OdvAixod sr.ianM $ computing, muf computer,* sys- 
tems To appry d'oaso sihki your »osun;e m Jejm 
H- l. Pvsonnol Itaportnioni. Tefedyno Geotetli 014 
Montgomery Spool. Alexandria Vugm-a 22314 
An equal opportunity oitipioyor 

Pie eme Theorist. Depending on ihe avn'fab'My 
of funds, tho Center for Atmospheric end Speco 
Sciences, Utah State University, could have a. one 
year, potufoctyai position in theoretics) plasma 
phys--cs. Canthdaies ehovikt have a Ph.D. degree 
end a background m ngrimear plasma physios and 
computer modeling. The appointee wtf primarily be 
involved with the development of both 14> and 2-0 
numerical models of double layers and electrostatic 
shocks Please sand a resume and the names ol 
three rotor# ness to R. W. BchunSt. Phytics Depart- 
ment, Utah Grata University. Logan, Utah, 64322. 
(Tel: (6011 750*2974 J. Application deadline to June 
30, 1661 Position available August-Septembet. 
I96t. Ssiary range commensurate mtjh experience. 

Utah Stale University to an affl/malh* acflorv 
equal opportunity employer. 


Research Position In Chemloal Oceanogra- 
phy. California Institute of Technology. Division of 
Gooiagical end Planetary Sciences. The position of 
rounith fellow 19 being ottered at Ca'loch tor re- 
soaich in oceanography Investigation ol tiiB Isotop- 
ic composition of neodymium and raro earth abun- 
dances tn sea wator and sediments Is now being 
carried forward The mechanism of Injection of REE 
into soa water will be studied Tho differences in 
1 "Ndi' ,4 'Nd In various water masses IPmpgras el 
ai. Earth and Planet. Sci Lett 45. 223-236 and 
Piepgras and Wassorburg. Earth and Planet. So 
Lett 50, 128-133 (1930)) is now being carried tor- 
word os an exploratory venture in order lo deter- 
mine the origin end chemical behavior ol REE in 
the ocean and the potential use ol u 'Ho*'**Nd as a 
tracer. The laboratory facilities for sample prepara- 
tion and anatysiB are fully functional and will be 
available. Applicants should have training in ocean- 
ography and a good perspective on general physi- 
cal oceanographic models. 

Send resume and references to Professor G J. 
Wassorburg, lunatic Asylum, California Institute of 
Technology. Pasadena. CA 91125. 

Caltech Is an equal opportunltyaffl relative action 
employer (MLF H). 

Sudlmuntologlat or Sedimentary Petrolo- 
gletUMversIty of California, Santa Serbs- 

ra. Applications are invited (or a (enure track ap- 
pointment in soft rock geology to be filled In 1981- 
B2. Rank dependent on qualifications and experi- 
ence but preference will be given to the assistant 
professor level Applicant should normally have a 
Ph D. Hnd strong fietd-orlenlalion and quantitative 
background. The candidate will be expected to de- 
velop a strong research program in clastic sedi- 
memalon as related to basin analyses. The candi- 
date will also be expected lo teach at both under- 
graduate and graduate levels and Interact with 
students and faculty ol the departmenl particularly 
in the general areas q( clastic diagonals, volcanic 
processes, patoom agnates, as wall as field geolo- 
gy. Additional duties may IncludB leaching physical 
geology and summer Held geology. 

Please send resume, other documentation of 
ab.ii ties, and four tellers of recommendation by Au- 
gust 31. 1981 to Dr Arthur G. Sylvester. Chairman. 
Department ol Geological Sciences, University of 
CaMomia, Santa Barbara. CA 93106. Telephone 
1805) 961-3156 

The University ol California is an affirmative ac- 
tion'oqual opportunity employer. 
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Crustal Balimologyi Princeton Univer- 
sity. Candldam with an Interest In any of the fol- 
lowing are Invited to apply (or research staff ap- 
pointments: 

1. Marine seismic date analysis and struc- 
ture of oceans and ocean margins. 

2. Narrow and wide angle reflection seismol- 
ogy applied to continental crustal geology. 

3. Wave propagation theory and techniques 
oi 8eiamlc dale analysis. 

Princeton University has an ongoing program (or 
the creative reanatysls of existing multichannel re- 
flection data— such aa COCORP and USGS off- 
shore data. Special projects are undertaken from 
time to time to collect field data In critical areas or 


to teat new methods of date collection and analysis. 
A high performance 32 bit minicomputer system for 
date analysis and theoretical work is to be Installed 
later this year. 

Applicants should send curriculum vitas and a list 
of three references to: 

Robert A. Phlnney 

Department of Geological and Geophysical 
Sciences 

Princeton University 
Princeton, NJ 08544 
Or Inquire: 809-462-4118. 

Date of appointment and salary are negotiable. 

Princeton University la an equal opportunity em- 
ployer. 


Consejo Nacional de Investigaciones 
Cientificas y T6cnicas 


CHIEF OCEANOGRAPHER 





A postdoctoral scientist with several years experience in physical 
oceanography Is required at IADO (Institute Argentlno de Oceano- 
graiia), a ]olnt Institution of the Consejo Nacional de Investiga- 
ciones Cientfflcas Y Tdcnicas (National Research Council), the Un- 
iversload del Sur, Bahia Blanca, and the Armada Argentina (Ar- 
gentine Navy). 

The applicant, In addition to research and postgraduate teaching In 
nis own field, will also be responsible for the planning, coordlna- 

an . d supervision of activities In other branches of oceanogra- 
phy at large. 

35? H l0n un . der the auspices of a Joint program of the Con- 
r fti a ? e ,nvesl| gaclones Cientfflcas y TScnicas (CONI- ' 
itoik, 5, 6 ,nt S ram0r lcan Development Bank (IDB). It will be ini- 

tially ol medium duration, and Is renewable. 

ron!inn 0 fi°^n^m al *i Bahfa Blanca * Salary and fringe benefits ac- 
conqiHomH q « a on ' Know,0 dge of Spanish language will be 
Hons contact' advantafle ' For consultations or submitting applica- 

Seftor Presidents del 

Mft d «» f !! vadawl11 1917 

(1033) Buenos Aifes, Argentina. ; 

backamunH f. hould [ a ? ,ude ,cpmplet0;a(^ddmic'ah 

addrSS nf S? 9 ^ am of Publloations as well as. namds 
auuresses of three references, ; ' - : 

r • : 1 "• •' : \ ■ •; V ;■ : ' f ; . V •' .1 • "• ’ 



PLANETARY SCIENCE 
POSTDOCTORAL POSITIONS 

University of Hawaii 
Institute for Astronomy 

The Institute for Astronomy anticipates one or more positions to be available In the fall 
semester 1981 at the postdoctoral level. The positions are full-time, federally funded 
and annually renewable for a maximum of three years, subject to availability of funds. 
The selected candidates will carry out theoretical and observational research on a 
NASA yant for ground-based planetary astronomy. Emphasis is placed on the outer 
planets and their satellites, comets, and asteroids. 

Minimum qualifications are a Ph.D. in astronomy or related field with experience In 
theory and data Interpretation In planelary science, with a proven record as a research- 
er as demonstrated by publications and recommendations of peers. Salary will be com- 
mensurate with qualifications. 

Submit a curriculum vitae with a list of publications and arrange for two letters of rec- 
ommendation to be sent to: Dr. John T. Jefferies, Director, Institute for Astronomy, 
2680 Woodlawn Drive, Honolulu, HI 96822. Telephone (808) 948-8566. 

Applications should be postmarked no later than August 15,1981. 

The Unluerstfy of Hawtt Is an equal opportunUylafftmattue action employer. 


Visiting Lecturer In Geophysics. Geology 
Department seeks one year visiting lecturer 1981- 
82 to leach exploration geophysics and assist with 
operation of earthquake laboratory (Includes 
tfftSSN Station). Require Ph.D. or nearly complet- 
ed Ph.D. Apply lo the Goology Department, Univer- 
se of Montana, Missoula. MT 59812. Deadline Au- 
gust 1. 1981. Telephone (406) 243-2341 . 

EEQ'AA employer. 


Meetings 


Joint Oceanographic Assembly 

Tha recently published second bulletin for the Joint 
Oceanographic Assembly Includes a general schedule of 
sessions, registration Information, and a registration form. 
Scheduled for August 2-13, 1982, at Dalhousis University 
in Halifax, Nova Scotia, the assembly Is sponsored by the 
Scientific Committee on Oceanic Research (SCOR), the 
Commission for Marine Geology, the International Associa- 
hon of Biological Oceanography, the International Associa- 
te! Meteorology and Atmospheric Physics, the Engi- 
neering Committee on Oceanic Resources, and the Cana- 
dian National Committee for SCOR. 

To receive the bulletin and to be Included on the list for 
future mailings, contact Leo O'Quinn, Executive Secretary, 
Joint Oceanographic Assembly 1982, 240 Sparks Street, 

7th Roor West. Ottawa, Ontario K1A 0E6, Canada. SS 

Nonurban Troposphere Symposium 

Tho second Symposium on the Composition ol the Non- 
utoan Troposphere will be held the week of May 25, 1 982, 

'J Williamsburg, Va. Objective of the meeting Is to present 
**• liable information on the nonurban troposphere. The 
sfropOBlum Is cosponsored by AGU, the American Mete- 
wotaglcal Society, and the National Aeronautics and Space 
Administration. 

Contributed papers are being solicited on the following 
Jpcs: background and nonurban measurements of tropo- 
spnertc gaseous and aerosol species; sources and sinks of 
“dpospherlc gases and aerosols; Interactions of tropo- 
praric gases and aerosols; transport of tropospheric spe- 
3 filratoaphare-troposphere exchange of trace species; 
™dels of nonurban troposphere; and interpretation and 
silanes of the composition of the nonurban tropo- 

Dfiadline for reviewer's abstracts (200-400 worda) and 
abstracts (100 words) for publication In the bulletin 
Jailn la October 15. Direct abstracts and questions to 
™ an - Program Coordinator, NASA Langley Re- 
ch Center, Mall Stop 401B, Hampton, VA 238B5. 88 

( 7 -x 

Erosion And Sediment Trans- 
port in Pacific Rim Steeplands 

Proceedings of the 
Christchurch Symposium 
January 1981 

of International Application 
Bihods for assessing slope erosion and non- 
S0 dlment sources In upland Tegions 
• Hum 111 ‘jhfinnel dynamics end morphology 

i n m P ac t on erosion and. sediment yield hi 
Nfifiplands 

^pact and management of steepland erosion 
IAHS 132 Over 6sd pages $ 45^00 l/S 


RaaearalilelaiiiolofllaVBolld Earth daophy* 

mlcm. ENSCO, Inc. In Springfield, Virginia to seek- 
ing a Program Manager/Rssearch Seismologist to 
support an expanding program in solid earth geo- 
physics. Research areas will Include: seismic net- 
work data processing associated with the detection, 
Identification and location ol natural and man-made 
seismic sources; earthquake characterization end 
source mechanism studies; explosion source char- 


acterization; and empirical studies using near field 
and lor Held seismic data. Experience In theoretical 
end observational seismology at regional and tale- 
seismic distances. Is highly desirable. Experience 
In digital time aeries analysis Is desirable. Ph.D. in 
seismology Is highly desirable, however, M.S. level 
with experience I n earthquake and explosion seis- 
mology will be considered. Salary end benefits are 
extremely competitive. Raaumes along with salary 
requirements should ba submitted to the Personnel 
Departmenl at tire Hddreas below. Attention Code 
SAS, ENSCO, Inc., 540B-A Pori Royal Road, 
Springfield, VA 22151. 

Equal employment opportunlly/AAP. 

Seismology. Research aa90ciB(a position antic- 
ipated (September 1. 1981), telemetry monitoring 
project In Virginia. Problems locus on seismicity 
and neolectonlcs in the stale. Prater M.S. geophys- 
icist with ideate In observational seismology, but 
others considered. Applications, transcripts and two 
letters ot recommendation to: Dr. G. A. Bollinger, 
Seiamoioglcal Observatory. VPI&SU, Blacksburg. 
Virginia 24081. Deadline for receipt of applications 
te August 1. 1981. 

VPI&SU 1a an equal opporlunliy/alhrmalive action 
employer. 

Mineralogy and Petrology. Applications are 
Invited fora faculty position at Weeber Slate Col- 
lege. effective September 1981. This Is a perma- 
nent (acuity position with rank, salary, and (enure 
track status determined by qualifications. Responsi- 
bilities include teaching undergraduate courses in 
mineralogy, petrology, and geochemistry and soma 
combination of mineral deposits, structural geology 
and Introductory geology. Ph D. pretoired WSC te 
a largo ( 10.000 students) undergraduate college 
with a strong goology program graduating about 
10-15 majors per yosr. The college la situated In 
northern Utah al the boundary between tho Rocky 
Mountain and Great Dasln Provinces anri ndjacont 
lo the Overthrow Balt. Tho Dopartment te well 
equipped lor lield-oriontod leaching and rogoorch 
The closing date lor applications is July I. 1081 
Applications, including evidence ot teaching proh- 
ctency and ihe names ol three relorences should 
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be sent to S R Aah. Chairman, Department of 
Gsotogy/Geography, Weeber State College, 3750 
Harrison Blvd. Ogden. Utah 84408- 
An equal opportunity-affirmative action employer, 
M.F 


STUDENT OPPORTUNITIES 


Qraduat* Sludsnta Research Assistant- 
ships, 81. Louis University, Pal a onagri alio 
Laboratory. Twoposil ion saroo pan lor palsomag - 
neilc research work conducted under NSF sponsor- 
ship. The positions are for one year and Bra renew- 
able. The candldatea are expected to apply simul- 
taneously tor admission lo graduate school to 
pursue studies leading lo a MS and'or Ph.D. de- 
gree in geophysics. For more Information, contact: 
Or. S- A. Vlncenz, Department ol Earth & Aimos. 
Sciences. St. Louis University, P.O- Box 8039 -La- 
clede Sla., SI. Loula, MO 63158. Telephone (314) 
658-3128 and simultaneously, Doan ol Graduate 
School, St. Loula University. 22 1 N. Grand Blvd., 

SI Louis, MO 83103. 

POSITIONS WANTED 


Marina Geologlat/Oceanographer. Ph.D in 
geology, 12 years experience conducting physical 
oceanographic and sadlmenlologic studies In contl- 
nontal shell, coastal, and (rash water environments. 
Thirty pratesstonal publications. Seeking challeng- 
ing position in tha New England area Box 004, 
American Geophysical Union, 2000 Florida Avenua. 
N.W.. Washington. D C 20009. 


SUPPLIES 

Hook Hammer with pick head and loAiher hol- 
ster (or S16QQ. Thte is $8 00 below list prlco. Write 
tor fioe catalog Gootoglc Flold Supplies and Pros- 
pecting Equipment' Wostorn Homage. tOl S 
Washington St.. Hinsdale, IL 60521. Tolephono 
<312) 964-5228 


2nd U.S.-Japan Seminar on ‘High-Pressure 
Research: Applications in Geophysics’ 


The second U.S.-Japan seminar on High-Pressure Re- 
search: Applications In Geophysics' was held in Hakone. 
Japan, January 12-15, 1981, under the auspices ol ihe 
U.S.-Japan Cooperative Science Program between the ja- 


pan Society for the Promotion of Science (JSPSl and the 
U.S. National Science Foundation (NSF) The coconvenors 
were Syun-iti Akimoto (Japan) and Murli H. Manghnam 
(USA). The first such seminar was held in Honolulu. Ha- 


ASSEMBLY TRAVEL 


Third Scientific Assembly, International Association of Meteorology and 
Atmospheric Physics, August 17-28, 1981, 

Hamburg, Germany 

Fourth Scientific Assembly, International Association ot Geomagnetism and 

Aeronomy, August 3-15, 1981, 

Edinburgh, Scotland 


r/nivpren] Travel Service, Inc., of Washington, D.C., has been selected as official travel agent for 
these two assemblies. Contact Anna Monnt. Universal Travel Service, Inc., 1825 Connecticut 
’ N w Washington, D.C. 20009 (telephone: 202/667-3202) as soon as possible . indicating 
vou r re q uiremenl s ^ Every effort will be made to obtain the best schedule and tha lowest air fares 

available, such as super-APBX or group fare. . . . . , , 

APEX (advance purchase excursion fare) must be booked 2 1 days in advance: minimum 7 days, 
maximum 180 days; $50.00 penally for any change after ticket is issued. A limited number of seats 

se ta si d e ° ^ Ifna ° sen ge rs l ra veil tig together, may roiiirn individually; lickois issued 21 

day^n P ad^ance, For those altendfng hath assemblies, effort will bn made lo obtain suitable flights 

an 5? r n v in New York (JFK) Ihore are special add-on fares and. in some instances, super 

Fra 3d sudZaPEX are* (hat can be used in conjunction with transatlantic /light 
Sa ZLes?S es L dived service from New York to Glasgow (Prestwick). Pan American has 
Northwest ni ^ to Hamburg; Norlhwosl. twice weekly. 

^1/ possible, the group fare, which is fho lowest faro, will bo used io hara 40 passengers traveling 

over on the same date. 

^GA/Edinburgh NW '#38 depart 7:20 PM arrive August 2 8:00 AM 

August 18 P^Mcld/FK NW #39 depart 1:10. arrive sama day 4:50PM 

; Supe^APBX: $540.00 ; Group; $520.00 . ' 1 


^derfrom: 


Dfflce of Treasurer, IAHS , 
2000 Florida Avenue, JV.W. 
Washington. D.C. 20008 . 

Catalog available oa roquMt 


, .:;iAMAP/Hainbiirg v •; 

'• • • PAA it 104 depart 9:45 PM arrive August 16 

•; August 15 FK/Hamb||i| q s.-qS AM arrive same day 

; August 29 Har^urgJJFK ^ # y ^ a:! 5 PM arrive August lS 

depart 12:50 m an,ve * ameday 

"■ o r.APRX‘ SS75 00 Group fonly on NWJ: S530.00 

economy /aresara ovdlloble , . 


12:00 noon 
12.-35.PM 
9:30 AM 
5:25 PM , 
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wali, In 1976. Like (he Hawaii seminar, the Hakone seminar 
was a tremendous success. 

Twenty-two participants and observers from the U.S.. 36 
from Japan, and one each from Australia, Ihe Republic of 
China (Taiwan), the USSR, Germany, and France attended 
Ihe seminar. Some 47 papers were presented during the 
seven scientific sessions, covering a wido spectrum of re- 
cent advancements in Ihe field. The areas emphasized 
were: Ihe state of Ihe art of high-pressure science and 
technology, crystal chemistry and phase transitions, shock 
wave results, and application of the various high-pressure 
experimental dBta to elucidation of the geophysical and 
geochemical nature of the earth's Interior, in keeping with 
Ihe seismic data and pelrological models. The seminar pro- 
vided the participants and observers a unique opportunity 
for discussing new data and ideas. The seminar also 
opened further avenues for the Japanese and U.S. scien- 
tists to cooperate tn scientific endeavors. 

The proceedings of the seminar will be published in a 
book High-Pressure Research in Geophysics' (S. Akimoto 


and M. H. Manghnanl, editors) by Ihe Canter for Academic 
Publications, Japan, at the end of 1981. 


This meeting report was edited by Peter Bell from Infor- 
mation supplied by Ihe convenors. 


BERKNER MEMBERSHIPS 
Grants for Scientists in 
Developing Countries 


Geophysical Monograph 22 


Derivation, Meaning, 
and Use of 

Geomagnetic Indices 

byP.N. Mayaud 


Free membership for three years is being offered to 
! scientisis in developing countries that have little or no 
(access to ACU publications. Applications are now 
being accepted. 


Ocean Sciences: AGU/ASLO 
Joint Meeting 


February 16-19, 1982 
San Antonio, Texas 
Convenor: W. D. Nowlin, 
Jr., (AGU) and R. W. Epply 
(ASLO) 

Call for papers lo hi> 
published in Eos. lata June. 
Soo Eos, April 21 for first 
announcement. 






A complete review, fully testing the relia- 
bility of current Geomagnetic Indices. 

“This book will surely be recognized In years 
to come as a classic." 

Alexander J. Dessler (Foreword) 


ACU members are encouraged to send names and i 
addresses of such individuals to AGU so that appliu- 1 
lions and details can be forwarded. Current members 
are not eligible. 


This program is a living memorial to Lloyd Berknei 
whose devotion to the encouragement o I young I 
scientists and stimulation of international activities 
will long be remembered. 


AOJ/ASIX) 
Joint Meeting “i 


1 160 pages • Fully referenced 
36 tables and Indexed 

hardbound list price $20.00 


) 20% member discount 
Orders under $50.00 
must be prepaid. 


Applications and further details are available Im; 


Rebury £ t) 1962 
SwAiuruleui 


American Geophys ical Union 

2000 Florida Avenue, N.W. 

Washington, D.C. 20009 EsOIhISH 


Member Programs bivision 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D. C. 20009 
U. S. A. 


Call 800-424-2488 Toll Free 



Separates 


huh ll,« ,.).scrv«<J vertical illsirllut leu of 10 JI- 
ui, j., 1 in. Inmniliy of th* sudlta eight* low. 
Ij-'JIhi layor, il ft#, sheri-. SxbIIus, ,odi»a ekkIcII, 
J. i.rephya, ft*,. , Blue. P,|,r IA0MA 


Electromagnetics 


To Older: The order number can be 
found at Ihe end of oach abstract; use ail 
dlgils when ordering. 

Coat: $3.50 for the first article and 
$1.00 for each additional anicle in the 
same order. Payment must accompany 
order 

Deposit Account: A minimum ol 
$10 00 may be placed on deposit with 
AGU for the purchase ol separates. It 
funds are on deposit. Ihe cost ol the first 
article is only $2 00 and $1.00 lor each 
additional article in the same order. 

Separates will be malted within 3 
weeks of journal publication or within 10 
days il ordered alter the Journal has 
appeared- Separates are available for 
purchase for two year# from date of 
publication 

Copies oi English translations of arti- 
cles from Russian translation Journals 
are available either in unedited form at 
the lima of their listing In EOS or in final 
printed form when a journal Is published. 
The charge is $2.00 per Russian page. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington. D.C. 20009 


Aeronomy 


• u- *>s. ,;t i«- r i ,.jt|iri-ij ;ji,4? »'p. 

i. I- ! . -f • i. > ■ 

rr ii** vs. n* . 1.1 «, 

». ,. if.-, ir j. .,r»-r-, ..p * f 

I ilif-rnla. I*. •-,*!*-. »s * .•,’1. I : i-.i.ri 

>t» ir* 

' .*•*•,[1 *.!■»•!• xf l-'ilOSlng t’-. 4.c<ril 

rlMM u'i'i » *>■*'. ■>*ii . . .lie J i , nil i fci... 

tnrultll-f i.Hi' I" I. * . 

l-.r* r.f , - | , f ,t i.J lir ' . it*-, si rt,- ,.r; i, *. 

» l m >i r«.»r le-rt. |rt- ■■ • 1X.4 IL ,r ■ jn he 

a.-ir.-!. I*,* :>,:«* r II. i. hj i j 

If »!'•■ "» • ..tr-trr- * v\-'M 

n. .!■ j- f.-< -ii. I ri-,f. i-’.v.f . f II, ,. ,* 

fir;*, •> «■»■,*■» j'C-itll*, IIm.-i 
ti -, f, i'll i. f,' IP cl*,- , ,j„ ■ i if? 

r»-.n#i; ii.-.j il ■ . ,i mi'ii -n I’ ; , 

n nil i. - 1 1 jTf.l-ii:.: . n ■•"L, . f |-r.- . I . . 

rf.i: .-. ah'.h i- .!■ I.'- iiM. •i-nililln, 

1 ji l.ig* 1- .!■--! ;■ » r, 1... l,rlr..J.- 
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r. Mat, mc«i> 


I’.lrt '"-[.iiHI'o .slx-ilx ■•* r-rircalir) 

MW*. ITJIMKIV' .-Ii Ig II ICII.l AT Illl-E l- VI 

Btr.riN i-o at.d m m alt ifi/ue 
I. P. tally ar..l V. B. WlcVwsr I SF| Inis inal toonl . 
ta-ll® th,,l<i I sb-.llti-ry, IVnln P«b. CA r uu2)> 

1h« r .hatsnltl Fo-ler fcs, L-Ssn t-.- cestui, 
ths tallo •->( «l-,r Ic U *1 lens to olatulir <u4 , 
■•■*1 I-"* tn fl-: M s l>-l4lLCuJ( t-S-Ulphtl*. Ik# 
r».|,r i.ulu s„i, nl t.*l I him iliul leni'-u, In- 
'llu ii.h,r d«j, (Irl*, twiif[.l,n» in to. ndii 

rr,V 1 •■{ .lc. 1 j.ln.-. j;,, <:-|,n,|,|on. !Miun;,ni, 

— -| *, •v.*.r I '<■•1 (*rt-.l> .-I M-, sh-4 iiiiiai! 

■ if ’, 1 1 • i . . 1 • : 1 1 jp| ..,rr«:-n, 

du, to >uto,«l rrucoiM*! llv, trwidllon oltt- 
tuJ*. ^*i* ,, lh, iau-l,t danilila, o| a i«!lc and 
--■Ictular tun, ar, iq-jat. la ■ cnbftnlanl parar- 
a,ar for dci:iilm 4 (he cori-msl'in yorlalloa 
hiin iUliu.ro ut "cv pc.,1 1 1 on alilluda p,4<lla.“ 
ir-'. tranitllon aitllii-io Kiat, at ~ I ',0 kn at 

nlsht ani — 1 10 to .!u«loj ch* day, In liiaaccnl 
Hl.l aUlailtule multi. Uurlni the wirier lh* 
di-.tl-a t ilnalt Ion alttludo l, I) tn H-ar than 
In ,CT*r. .1 toaaciui varlacUn ilr.llar ,o Ihtl 
nt rMlalllufat. Enar^atlc pirtlcla prtclplti- 
tlo-i multi in u.f LewcTin 4 of th* criniltUu 

■ Itllula, b>- 10 k-. Ir, on t eaia wlwo cnartallc 
ricllc!*, dop:,iteJ 10 cna/ccr.* in iha air.,. 

■ rlscir. The la rgalt ,'orlatlnoi (n Uncu-pn- 
altltn vara fr-.id durln* ptclt-li rr Lar,« Jeul* 
>rot Inj.jt reiultln, (r<3 alcctrlt Claldi on tha 
ordir cr 5ft r.V/r. The traniU Un oltltuda 
Irsrtaicl tj In In i cola vher* tha joule h*at 
in(ui me «» Ifl or^l^-fl, The ii dbucvihpoi 

cCTfavid to cfelculatlcns Irtz a alcple 

■1,14,-Uil, rciol lr.,ol>lr.; ih* principal con- 
itll'jvr.ca orJ rvactlcoa. Th* caaulta lndlcala 
c*at tha tcaoililon aUliud* fl,rJii* partlcla 
praulpUatlcn I, rest lofluanred tha Intriaaad 
I«»!-stJcn. Ti.crf di nat aipur to ba at^nl- 
Miint *rr«cti (ijt pautbla lntcua*, ol Kj 
vltiailc-ai ii— *i,iura. a n^=tir at inrai- 
iilnad affect, Cdltiltuti to tlu Inc(«*io In 
lunltUn all lit. le dutlo; Joule hiiilij. Th* 
ttn •■Pt , *ll affact Is tha cl«;trlc-(leLd ecn- 
trltatloa In railing clia arfceiL.t len la:j,n. 
*“'*• 1° aiJltli a. It appaar, that Incraaard hs 

ic,,ll> Is ol,, n;ulnJ io oceo-jjit (or tha 
chi- r»a J (Tcansltlor, altlluda, Ion corpa. 

illIJn. j... la he tin j, [iiclcla pioclpliotlmt. 
t. uetM 


OT^O Eleatronapiatlc Thw-iry 

HUWXWBB PJWAflATICM In AOT30THOFTC 'jITICAL WAVE, 
CUT KB 

P. E. Paul (oorlon KeXay laboratory. Harvard Unl- 
varatty, Cacbrldia, ftaaaichuaatla ) and R. X. Sftaw- 
liaakir 

Aln« r»T fro* cut-off appnilMtlon (2a/l.» 1 ) 
va hara darliad alagast axproailona for th* charmc- 
larlatlc oqnatlona and thair rolevant aolutlona to 
datarnJ na the guided vs,* feature* Of an optical 
var* guide having In ulal dielectric onlaotropy. 
Alio, tha atimuallon canitant haa bean calculated 
relieving th* eoccapt of a conplex penal til my In 
a loamy ca-ilun- for TE, TW » aoU aa hybrid nodaa 
ctadlrl here, th* rcaulta cor puled hy th* approtl- 
cste □*! i, ad ahou very good tg rear ant vim iheae of 
the allot analytical aolutlona. Tha dopondone# of 
tha pooar oamrlci capacity sad attenuation on tha 
vm guide parasotara highlight,, the uaefnlneai of 


Haaultt are reported of n laboratory exparl- 
oent on brt^g back a outer <-.f cm ai: revives f, 
turbulent uavei driven ly Hie FArliy-l’antsen inn 
gradient drift InMablll tins. 

Ttie proaent work Ir th* third in a aeries of 
laboratory *«porl-..cntB performod to tail, volrr 
cm trolled condltlcna, fr«vnl*nt Idea, ce IM 
a.-nlterihg by o,uat-.rlal ntrl lil^n- latitude 
lo.ionpheric vavaa mid trrecilnrlilfs. 

J, Caoph/s. Roe.. Rl.ia, Papor LMlBU 


0773 Remote sensing 

REMOTE SENSING OP HUGH VARIATION 

SPECTRA AMD INTERPLANETARY INU«W«EN- 

BIT1B3. 


M.El-RasyfLepartpiont of Physics, Pad. 
of Solonoo, University of Alnxuidrin, 


of Solenoo, University of Aloxnnurin. 
AlsxnndriB. Egypt.) aiwt S.Cnbcr 
The a lml lor l ty between the general 
remote sensing Integral equation ana 
Oorman's equation i-oloting scaondnry 
to primary muon variation spootrs, 
has hsen pointed out end olplfUed. 
Primary muon Tarietlon spectra and 


parameters of interplanetary field 
lnhcnoganai ties nra remotely staged 
hy a nonlinear inversion technique , 
using two dlfforont coupling funot- 
lonfl. Results aro compared to these 


0»JJ Baoata lanalng 

ISTINATIOH Of tUIfACE TIHP1IUTUU VAAlATIOHl MIX 
TO CHANGES IN SKT AND SOLAR n.UI WITH SUVATION 
; n i1 B ^r K1 . ,, / r (U -** 0,#lo «‘« I Surray. K» 
40215 ) * d " r * 1 Cwl,r ' St ° p ,M ' Colorado 

Sky and solar ndlaoco aro of oajor tepoctaoca 
In datarslnlag cha ground eoaparatura. Xnov 
l«4im ol bohovior \m o tuodaoiacol part of 
surface taaparatura oodali. Theaa eve fluua 
vary with alaiatlon and thla variation praducaa 
taaporotuvo cha or... Th.r.fora, whan ualoc 

™I^' ,r0,,r V . lo disc rial nail 

saolnslc oatarlala, thaaa flu* variations with 
a Kyat inn noad to bo coaaldarod. fr<w a r.pra- 
01 obaarvatlona, It «. 

9* tl ,a Wflotton. with a lava i lan „ n 

aradl.nr r?" ,"o “S“ 4 *«“ l e '«f»r.turo 

2M0 » " M C P ,r ta dTOlontad at 

irail.ac th * l “P*roturo-diflaroaea 

.* 1 1 C E ,r ta or* aloe produced 


obtained by tho speotrographlc t»oh- 
nlque and Interpreted In terms of 
Interplanetary field fluotuntlona. 
Baaed on relationships among kernels 
of the Intagral equation, optlralsst - 
Ion of location and orientation of 
measuring stations .becomes possible. 
(Remote sensing . muons , l n t*rple n#t,I 7 
InhonoEunal tlos ) . 

J, Ooopnya. Rea,. Blue, Paper 1AOB09 


* ’ 1 i -* c par ka ar* alaa produced 

yMeh la oqulvalaat so m effective theraal- 
lacrtla gcadtant of 100 U r“I - tr 

bedrock aa topographic rldgu mu 
■ppaar to have a lover thanul Inertia dm i. 

« 'aval Ion of facta, Canute ataolng). 1 

Ceophya. Rea. Lott., Papar 1L08M 


0780 Beater ing 

IM EXPECT Of GRAVITY WAVES ON SPECULAR ECBOU 
0BBERVED BY TOE P0XER PLAT HJT RAHAI 
X. B. Cage (Nat'l Oceanic A Atmospheric Ad» ln ” 
Aoronony Labors tury, B.iu'Jur, CO 80J01) 

0. A. Cnrior and U. I. y.-hiuiui 
Thia papot prunonta an analyala of ■ iravltf 
vava ovaot noar the tmpnpnuao n* ao,n by rba 
varttqolly looking onronna of tha Poker flat. 
Alaska, JOT rnder. The nbaorvation, sro P'** _ 
sooted as tfu aerioa of vortlool velocity, »*B" 
osl povtr and spoctrol width. Thoao parassiors 
sro found to oscillate In a eyereoatln f^•bl D,, 
that llluatrneaa tha affact of gravity waves m 
tho mpacular echooa. This is seen owt eloatiy^ 
by axes l n I eg tha changing appaorano* of tba Dop- 
pler spancrun wleh tha phaae of cha gravity viva. 
TOa firbirtoil r — hi. I - rh,r anarular achcco aIB 


fr»H Cr^fooltlon 

i tnvTBo ?imaic acid vapor concinthatiow keas- 
nuasia in the iiwtospRiRs 
A.t. Viuu-Jd and I. Ar jM iHas-Pianck-lnatliut 
f^r > ling h> alt. t - jj I'aldalbarg, f.g. Carsacy) 

TPa (a/ant c*i .utmmuii of atraiotpharlc H.W 
vajAr tonceniratuu using pssalvt ebawioniiatton 
cu,a ipaciroaacty its •.antlnuad. Thla work *s- 
'■'* |U •nmuMai I, oa 
.M |.» IS.9 1a. Ih a raaulia ibJicsce * Inv con- 
L.btT*, i. v btlnv apjcaiuroly Min. faliond tv 
■ sT- up tlao Irt * C4,1 b.o vslua of |aK>r ooi,. 
rulra f.s at IT In. IT.* vOruaaiisf Ion than da- 
tmih al, . I, will. ,,ici#4ai„| nrigbe. The rt- 
... 1,1 a, a expired will, picvluua fasaurracnls a.j 
^ *Is ITii"' la. 0 *^'’ * ' 5j,lj,ir * :ii dorrsoli, 

a. **». Irtt., faprr It.HTJl 


, : , Tt"') i loans 

* UF.-RAIOSV UFERriEKT «l L'l HAcraCATTER FRfM 
»«UI4«KM AID OMMEH Mm NAwT 
i *jpwt ‘Papt. Of Fhyaifl. arJ Aatronotw, 
.rlVartUy of ltw», lews City, Iowa 
’■ tnv.alo and H. I . Pdcseli 


Tba principal result li chat speculsr achceo a, 
oboarved only sc carts In phases of the wave. 
Examination of a large couple of data sbova tM 
ooro ganerally tha occurranca of gravity vava* 
Lands to destroy apaculerlty. Tho docruss in 
th# nagolcuda of apaculsr ochoee ran la pors- 
•atarlrad by tha width of choir Ihpplor spsetra. 
Oaophys, Mi, Lott., Paper IL0719 


IwesHya Physios of the Solid Earth 

Volume 15, Number 10 

CONTENTS 
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Exploration Geophysics 

or mt 

^iScffusr by a mriFirn magnetoietric 

l ‘^TVTTT UlB) IBIWC 1 

(Dar-jrtMni Fhyales. Ouiveiilly 
iSrTc«BW. teurlo) L.X. Lei, and 

ew-Whltnu revwels a cmduotive 

■ o . f.f Ki kn but does not res jive U,e roaia- 

-r lm lltlwiphwrs above this zone, 
r .I,.r reioluH™ 08,1 M oblalncd by control lad 
relf ' sds - ^ ® Ioplael ° f 
*• I the gaiwilo taeru.lquBR- Mpols- 
!£.;* Miiitivlty aowrilng is not sultoblo 
ZZlt dKol* aspdw Lions of thouBanda of kUo- 
u*iri iBdld be mwirta LS> obtain wluaa of It* 
-ulirttivlLV. A riahl* eltemBLlve is to mossu-s 
Turn wwii floor the Mgnolio field of a 
unlcil bipolar louroe extending from the saa 
iirft'e to Llu, m floor. Uagnetometer- 
iruuoltlar aaparaHona of only a f»* kllomaters 
" 6U ffiaiar,t lo delermlne Uie reelotlvlty of a 
UlMpicc bwaatt Lhs ocean- 

Sibling ourrtt similar to thoea of the 
Niliilrlty Dclhdil say ba conatruated to resolve 
w Nalaiivliy of » laysrad lltboaphera. The 
rjrrM tH valid at alternating fraqaanaUa 
_u)l nqared with a skin frequently not in the 

■ tu bat In the lithosphere. The depth of 
lacsinltwi is or the order of half tha brana- 
dtwr-racclvar «eparatlon. tognatlo field 
asiliulai an la the range of pleotwola for 
r*ytx»bl« UUva*vharL« realatlvltlea and 
tipintlon, jp to 10 tlaaa tha length of tha 
tl[; 1 a. ilidaro lnslnnaritatlon, modlflod for 
U* o:san floor, oao dalaat such signals at a 

of kn at a frequauoy of about 0.02 Uz 
mnjad over levaral hours. 

I, Cupkya, las.) M, Taper 180749 


Ait iilnlc eavheda 

unuiod or buur stake using riMiTE-Lcrcro 

■miBiicnoNB 

I. X. teacher (Bevail Tnecltute of Gaophyelca, 
Ibliareliy of Bewail, 2S29 Correa Road, Honolulu, 
bull ISAM) and I. A. Phlnoay (Daparcoent of 
Ccslaflul nd Caophyalcal Scianrea, Prlncacoo 
blnlilty, Frisciion, Nav Jersey OB54A) 
bxraloa af iliat stacks fee valoclty-dapth 
Hiaelaret urisg only tba Intercept tine, tip), 
UMaptlaal. Va propose Invar ting alaat 
nidi ualsg tba It lntagrscad power, P(p), aa ao 
•auimiBl coascralnt. Dlacaatlnuitiai la 
mlKlty-dapth fuaetlmii, vfa), and changes In 
nlNlty tradUsts tin, loiaaa or P(pJ only far 
need net (obi or Malta- length. In prsettea 
urn, tba obaarvid ?(p) may be uaad to canatraln 
till, tea advaouga o( tha proposed vatthod Va 
(tn Doth ifp) and P(p) are found directly from 
Hi ,lnt Hack. Aaothat advantage La ehst 
ultaty atracturai ara vary rapidly and accu- 
Ntily Inlarrad. Tlaally, cha method la not 
l.ljl(t to blaaaa u are nethoda which cmplay 
Illll-irTtvals only. Jt-p, slant acacka, 
h.lliloa, COCOXf). 

I. Ctjyhj*. (aa., g*d, Papar 1B0SO 


'*‘•19 Iilnlc aathoda 

TOTUICS or REFIECTKW TTHKS IN THREE DIMENSIONS 
ti, A 10 Csaputir appilcaclana 
i™ Sjayitdal (ronarly Caophyalcal Cowpanr or 
«<v,Tt.S.i praiantly N TUP/ N0PEAR , Post Box il . 

UW f jcilar, Norway) Bjorn Uraln 

islUttlse data ara availabla Iron, a grid 
<r ciDitloi satiate itnaa, it Is possible to con- 
Dorsal Incldancs tins mops frosi lotorprsrad 
UKtad itctloas and than apply three- dims os I one I 
MV-traela* tarhnlquaa following the normal- 
IvUaaet taypatba down co the various reflactora. 

. 4 tils dlaadvantaM of this well-known "time mip 
UtmliB procedure la chat Interval velocities 
Rit la known ■ priori, end chay nuac ba aatlmecad 
urhitca by aooa approxinaea nathod. 

* “WlRua '• praiantad hara which conbinaa cha 
‘-•u liacadara with an lnvaralon algorltha, pro- 
ealtuletloe# of Imorval voK-.ui,, 
!,■*!“ •^rtleoai uaa or nonaaro ofTaat trn.al- 
iMobMrvaHona. A aansrallaad linear lnvaralon 
. 1 sard, aakln* possible a comp lace calcula- 
»•>«“'« and rcflaction Incar- 
rsctlCM lm#r r ' t '” , ® c ' c * <1 ^ bicubic spun. 

'•“« rbeeethod la peace tea, wa have applied 
iir **'5*^15** 44 ci Benarated rrom a cona truce- 
win!. 1 , daca obealnad fron oarlno 

i-l ,.r 1 , *' ,l “ n * , ta Kh “ l«*lar caao, valoctclaa 
JZ' 1 , 9 ' *?*• ebealnad wora compacad to 
iru from a well log In tho 

i:-J r« !* * r *R*«Wbly Rood raaolu- 

!•* lh * 1 ,r * 1,01 t0 ° A**P relative to 

,. ig offsaca uiad. For deep and/or 

Thu im!": t^reeult* ara nor aadaraccorv. 
»ltaerl* , : ,, ^ Uni tat Ion of aalamte 

13 tti D,..! 1,1 5® raaolva Interval vaioclty, even 
l^pSl , *4 *on ta 1 1 y layarod a true tarn. 


Geochemistry 

H ^unv•: tT3, ° f **• ■*™aphara 

MONO SULFIDE, A 

»*> A* K * AWMPHER1C OC8 

lasaiHh v‘ “>d EnvlronBencal 

'Ukltiia i| 5^“**’ W»JM 

-s&nrass,* 18 My b * f °™* d ^ ch * 

'-“iuat rsJ!! Ut, : a of ^ propose chit 

'^•Ut .iJV 1 - °* cs known atmospharlc 
■"litas io4ki» i4 » tD thB ProAnccloo of OCB In 
rnubtim *“5 ot * a l- Ns discuss various 
*" »• caiat.il.:?v cl “ stao ap baric OCB content 
‘‘Hal budp!^ J bjl °*“«tl>» of CS. tCB, OCB, 

'^•M. Ras, r.. , _ 

’ Utl - ^Rer 1L0B08 
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I'TSSi 4 * ] ,at * coal f Ulan t on tha 
* 55 to tha reac- 
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metamcirphlsn of iqnanul or hlgh-grads nstimorphlc 
r °ck* can be espacted to *Iim lyitewtlc arfacta 
dua to the 'wcrlnq 0 f watar pretture (PlhQ) baloa 
that of pure water at the lams tanperature and to- 
tal (rock) preisure (P.). Ihaie afracti are; |) 
Fqut librium phase ralatlom are United to small 
domain*: larqar domains may be Characterize ty 
m.jra phase* than are potslhla according to tha 
phase pile. 7) fere phasat ar* possible In an 
equilibrium atsembleue during retrograde netnwr- 
phlsm (where, generally, PHyO < P t ) than during 
prc- 3 rsde moUmornhisa of M-beirinn rock twhare 
PHjO i P.). J) The fluid and minerals tend to 
be enriched in species that prof arent (ally parti- 
tion Into the fluid. 4) Hilldet and other vary 
soluble phase, may precipitate along grain bound- 
•rlei. 5 1 Enrichment of a rock In centMiwnU that 
preferentially partition Into tho fluid Is selec- 
tive according to the amount of water available 
for hydration; partially altered rock will show 
the greatest enrichment. All these features are 
observed In rerpentlnltad ullranaflc rocks. For 
example, during prograda metamorphfw the sequence, 
ehrysottle • anttgorlte - forsterite (k bniclta 
or talc) Is cornnon, but the retrograde aeouence Is 
typically forsterite • chryioUle (t bruelte or 
talc). Ihe anttgorlte stability field nay bs by- 
passed cmnonly because of low PHjO. Also serpan- 
ttnltes are cwmooly enrldied tn Cl , 8, u and 
other elements that suggest alteration by tea 
water. Because tha fluid phase leaves a signature 
of Its composition in tha rock during hydration, 
we have a potential Indicator of the palMcampoii- 
tion of hydrothermal and net amorphic fluids. 
(Hydration, PHgO < P t , retrograde nwiawrphlsm, 
fluid-rock Interaction, serpantinlzatlon). 

4360 Paragenasts, petrography, and petrogenasls 
MtNERAkQQlCTL AMI CHI HI Chi tTFECTS OF NfliRkTlWI 
REACTIONS ANfl APPLICATIONS TO 3ENPENNNI ZATION 
See 1440 Cheats try of the solid earth 
Am. Mineralogist, 66, 1-4 


1440 Chenistry of the solid earth 
ELEC IRON H1CROPROBE STUOIK OF ICELAND RESEARCH 
DRILLING PROJECT HIGH 1EHPERATURE HYDROTHERMAL 
MINERAL CEOOlEHISTRr 

R. A. Etley (Department or Grophy steal Sciences, 
University of Chicago, Chicago, Illinois 60637} 

The aeochentstry of eptdote- end chlorite- 
dominated hydrothermal mentis gas in tha 
Iceland Research Drilling Project (IRDP) drill 
core has been studied by electron mleroprobe. The 
bssotlBtion of epldote, andrrtltt and Cu-Ee 
sulphides suggests maximum basalt alteration 
temperatures nr J50'C-300*C. Hear pure andradlte 
Implies a fluid (COg <0.05, The sequence of 
successively tower temptralure minerals (epldote, 
prehntte, lairantlte) In veins and vesicles 
suggests precipitation during rapid cooling from 
'.300°C to <:0D*C. end logetber with zona lion In - 
garnet and epldote Implies fluid depletion In Fe^ 
With time, me eradication of probable early 
zeolite facies assemblages and this tooling 
sequence sugaest that twperatures rose to '}00*C 
during burial of the lower part of the IRDP se- 
quence before vigorous fluid circulation, produc- 
ing rap’d cooling and Intense alteration, was 
established. Transition metals (re, Hn, Cu) were 
released from primary assenblages. but were In- 
corporated In chlorite, apldoto and sulphide. 
Epldote contains average in) • 0.211, but Inter- 
sample variations in trace elonent contents of 
secondary minerals are compler, and there are no 
correlations with depth. It Is concluded that the 
effects on whole reel chemistry (including 5r> and 
secondary mineral chemistry were largely controlled 
by kinetic factors such as (1) differing responses 
to alteration by primary assemblages and (III 
permeability variations. 

J. Gcophys. >.*,, Rod, Paper 1D07SI 


1440 ChvnUcry af th. solid isrth 

TOMB S-TYPS TOLCANTC SUITBS FROM TOE LAOOAN 

POLO BELT, BE AUSTRALIA 

D. Sfyborn tlurtsu af Kiairsl Rasourcil, r.O. Box 
378 Csnbsrrs City ACT 2»0I, Australis) B.V. 
Chappell md ».K. Johnston 
The concept chat frsaiEOld, of the Lacbtin Fold 
Belt lo iBUth-sSst Australia. «r, dsrlwd Iros 
slthsc l|aseu, or ssdiatacry saurcs rocks ll- or 
S-typs) , «n bs sstsndsd to volcuic roekn o« tt» 
isms sge- Thrsi suits. Of Ills Bllurlsn l-typ* 
volosolcs art dsicrlbsd, two af which can b, 
attchsd quits closely with plutooie squivsUots. 

A large pert of tbs Pslsosoic Eonclasntsl Mriin 
vol can is activity In south-sut Australis roo- 
■Istsd of ths sagnstlc rscycling of old sste- 
ssdimentary emit, probably of Asia fretsroxole 
sga. Th, thrt, volcanic auitss arc wsdiretely 
to strongly psrsluafoous, with tbs corrsipondlng 
prsisocs of Ai-rloh alnersls. Variation within 
ths volcanic ■nitna Is incribsd chlsfly lo 
proixomalva issovnl ol milts, or sesre, otlorlsl 
rsaidital froo partial nsltin*. Tba ooat oafte 
auica, ths Rawkli,, Bulla, caotsloa plaglocUaa, 
eordiaritt, orthopyransoe, Motile sod qn«rt« 
as rsetlts cospoownts, with lies sbuadant xlman- 
dlns. Thsas rooka are abssically eqitlvelaM 
to mafic blstits-rich and cord larits-baar log 
granite Ida frog parts of tba Ion ids is and 
Murrusbldgaa latholltha. Carnot la abatot from 
the Ooobarragasdrs Bulla voleaolca, rAitb Mm* 
lit tie mors falalc and alo.e io ^oaUlon to 
granitoids of tha Yeung end Karagle Batbol the. 
The S-typs character of th* Lsldlsw Suite l* 1«» 
pronounced although a eadUantery imitm l ° 

be MCnbllehad. Such a aourea would be last 
nature than thoas for th# other two volcanic 
Z MM. The La id law Suite mjnbl.a. but cannot 
b. nloaaly identified 4rlth, Mill 8-W* V~ 
(told* of th* HUrraabidgas and Barr Mala batV 

0l L^*r»da rational ■atooorpbleo lo 
VO leap le rook! baa raaulted in such nlnarajHLcal 
alteration and mobility •(•tall and nlkaltaa 
snrtb alcmanta. Daapita this eltaratioi, 
maltorad recka aro present In oil thraa a® 1 **' 1 
Compealtlonal data for tho pbtnoe;yat jhaaM 
wlSln the unsltmrsd rock, baa allowad « 
or ion Intensive p^N-tsra. Havkirtf Suti> 

volcanic* wars ontrudud 5!}iibrta 

source ragiun and pto.arvo f anocry.t agoU 
natabllabad at 5-6 kbara nod BOOOC. Tha Uidl«» 
and Goobacragandra Suita* raaqultibraUd rt 
lower praseurea than tb.U " 

ion. Ih. Uidlsv fclM nSSSSSySk ^of 
net lasted reaper at urea of 72J-73U-U, »* 

ig-15-5 to ID-’A bate, «d l»j»T «f * » 
kbara. Mffaring minaral ccwpoaltloM in tb# 
thraaautiai arnralat* to difr.rog.ourc. 

rock cowpoalt loo and ouyien fugocltiaa. 

Relative blot It* and orthopy»*aua “ . 

possibly prsi.ura depondwt. (voluunlc roek., 

oloarilogy, Andityi ZS«*1M779‘ 

J. Oaophys. lu,. Rod, f»P» 1“”’ 


Geodesy and Gravity 

IB30 High-order hirwnici of P t,Un ' 

OF QE0ID IKWLATJW CCEPUTATIDNj Ih> 

“ITSStK if 2S .r tM "■'ts'L'S'" 

»> Hffi!«}w>w*jsssa Bfssy. 


and by 'Helssl. 1“ IH plwrl 


Geomagnetism and 
Paleomagnetism 

2S10 Dyconc EhsorJss 

SATURN' J HAC*IETIC FIELD A!.TI IjYNAV.. TllV'iXk 
J. TcJcaachuck (Aprils! i«ar!iys| L n Ut--. 

r.ilnrv. 

Depart cent of Htnlng A Hjiallnriycl tOKlpcvrlnp. 
MiCtll University, 146H Untvuralty iln-H, 
tkinsTBii, quebac, CnaaJn 113A IA7, li. rtnvaiuv 
end H. lochastor 

<3heorvatiane have ,h.«n that S.itu,n'a ngni'tli 
rteld Is rccnrknhly axl«ycr-«irlr nn-J vtronplv 
dipolar. Dn revlcvlne three ponalhln axplanat Itm 
for th* Hold general Inn proteee w vluw a 
Braglrelll nearly asliycratrU dvner.) r.i.lul .,« 
CAcpatILIa with both thu power rrqult c-«o, v .mil 
tin till angle in a largo Saturn I an cor u. II iki 
cora la aufflclentlv acall th<n a r«an fit U 
dynacc baro=ss s ror* likely caixtidaec, wlicraaa 
If both theta raddle fall an axlstn-atrlc dvnxru 
based on cocprosslblo flow nny he passible. 

(Dynsca theory, Saturn, planetary interior" , 
magnstlt riolds). 

Gcophya. Fas, Lett , Paper [I 0110 

2510 Dynamo I hearts, 

ROTATION OF* THE INNER CORE 
D. Gubbin, (Bullard Labs. Dept ol pjirth 
Sclsncsa, Madlnglay Rile, Mndlnglsy Hoad, 
Cambridge CD3 OEZ, England) 

Wa cannot observe lh, magnetic (laid In, Id* 
the Garth'* coro directly bul there la likely to 
bs k large toroids l part oi 10 - tOO Osuss which, 
together with tha dipole component, could 
product a magnetic torque on (be Inner core 
that lends lo rotate II. Eatlnistoa bssczLon 
dynamo calculation! give torques ol lu’N. m. 
which la larga enough tq nccalarst* Iho Loner 
coro lo tha westward drill velocity of .2°par 
year within a (aw daya. Presumably ■ante 
equilibrium has bean reached In which tha 
inner cora routs* with constant sngulnr velocity 
and aupa ricncas no net lorqua. This rotation 
should have aignldcsnl conaaqusnee* for dynamo 
calculation* bacauaa II la a vary sllscllve 
method of ilrstchlog (laid lines, sad It help* lo 
drive differential relation In ihe liquid outer 
cora. Ths tor* |o modelled by two eollil 
spheres permeated by a uniform (laid uf 5 Gauss 
representing Ihe dipole, The loner sphere Is 
(ras lo route ralatlvs lo tha outer sphere. 

Whan s torque ol 10 " N.m. Is applied lo lha 
Inner aphsrs II rsachas equilibrium with s 
slaady angular velocity corresponding lo a 
rotation period of 2)00 yea re, which la similar 
Lo ihe westward drill spied, and a toroidal (laid 
ol aboul lOOOauas la Induced. Ths Inner 
aphsrs con also undargo lor atonal oscillations 
with a period ol aboul lan years which may be 
rallied lo Ihe observed secular variations, 

J. Oecphya. Me., Bed, Papar 1B04I1 
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I. -b tVUM. HA- UTS 

h l. W.< .ul ir<r» ■•* Innrruii' 

.•I I .il ll., mi* . Pi. is. 'I. l r. I ml I Ml i.lrr 1. 

q.,.,r*. 

r* l..uriwi I. iiuylrs tl num P >fT h.i«*l>» 

h.i.< III. I In.,' 1,«> Ikn m.-i! I A- 

Ini tt rr.l Ir.-.e I h-- |lli,l || |lilJo jl wbl-h »h. 

kiM|i, vi-i* aiirulrl n ri*la*s. 

F-i'hiT 'hull ziisini (r.s |- 'i(iii|i|»i ••( I hv 
a*.ni,nc<|. i asrl-l . 'hr jn.-Mil.-u. r.i<ii, , 4 I. Jir... . 

II. 'IIS r it r*vu|4 lr-1 ir- ' -in. r.,4 il ivii'- il-HR 

v |,.- Ii.'ii. n.uril l*uli . .Ill'll .- 11*11 ■ hurl. i*r- 
i :* .-t' -nxi-n.il ir-'.m- i*ei--. ..-s-^r.il lln»s 

«i| rsil..|K>. Miyf.-ri ihix • ■ n. In- i„n* i-hwrw- 
1 1 ,'nx vf th* Hj.m ,n.l N.iiip* rr.'i in*, an 
tfsiensU-nal i*, i uni- r.-tir* .-.urilna in .-jml- 
nvmal • run ■ .*-*n •» ,.-n- .-f dr lro*l«4 

. . - , i .- , . , ■ i un i - 

- if. .1 , .,i,i .ml mil. , 1 s of 

fx-sltl* i.iult |.i» , «-in, j.-»- ii**! with 'h* 
nzxni ilivotris (-.•'.tiiU'-.-J u- •• .ur at srr.r 
nlJ-o.'AMil. rld(.-'. lh* ix-Cx'iilx rx-MLkx-n. rv- 
xul r m( fr»-a □***•: mt zlung th* lit'rix- narnal 
faults n%,yr ab-<u> a b.-riton«al *ili general Ij 
p*r;vnJi,-ular »v the ,-s'rnsiag -llrex-' ton an I 
'tpU-ell) a nun nr u ,10° •* %■'* allhx-irgh rj'J- 

tions as larx* <> 7*'* 'a 'Aj' ar* nv« uoccsaan. 
Ih# falc.-azanei i, •i-iw)M>i 4I of 'h*i* rala- 
■ Ions .on t* ral.ulairJ fur PiDP bisalss If rh* 
original srrihx- ani la'IiuJ* of * rldgs arc 
knosn. Ar lour FTP sues fx-r thlrh aJvqu.l* 
data l» atatlxblr, naarli Sl'es lid. JJ2. 410 
and 117, roiatlx'ns raojlnx rmo >i> >e 70 ar* 
required lu explain the (■ l*csagn«t le result s. 
If (he urlgmal sink* ar-l l«anan uf >b* rtJg* 
urr nui knx-vn, as Is »h* ease for nave uf ip* 
uldsr pans uf *h* Ptx-lfl# iVean, Ihr paleexiit- 
ncilr da*a and 4h» lnf*rrrJ Mulv" Jctamlna a 
rulatienahip telwrn passible ridge s'rlk** ajvi 
Icearlras. This Infornailx-n, crtbincJ with a 
sinilar bui tolricriitM rein* Unship Jar tvs i 
free *h» carlne eagMIie an.-aalies, puts irvcr-e 
x-unsirsints un ihr urlglnl s'rlle and ImiIc 
of ihr rldgr. 

J. Ceophys. Rea., Red, fapar 1B0J7B 


espiclolly Inport ant In describing tha secular 
variation. Btctuso of this. A Draper dcscrlptlrm 
nf the scfuldr variation requires rare lnfiarlcjl 
harr u nic cerni than ara required for the field 
Itself. Inadequate rsproiflntatlon of short- 
period variations In spherical hirrtnlc models 
ray contributed to the rapid deterioration of 
predictive *odelS. Alternatives to spherical 
harronlc analysis for secular variation should 
be investigated; Cut, regsrdlesi of tho rethod 
use-i • *u th greater spitlal dlsirlbutlori of 

Mqh quality ifular variation data I* nBUde-I. 

1. Csop-hy*. Fed, Paper ItMAl 


2550 TIm variation!, diurnal to tecuUr 
MAGNET It SIGNALS fRON THE CORE OF THE EARTH AND 
SECULAR VARIATIONS , 

Urey R. Alldredgf (U.S. Geological Survey, 

Denver Federal Centv, H5 9G4, Denver, Colorado 
80225, USA) 

An oicl lilting, radial aignatlc dipole source 
wai assiwd to eztit In tha cora of the Earth, 

100 la beneath the ure-mntle boundin'. As in 
kpproxlaatlen, electroManetlc propagation mi 
asiueed In the core In lieu of tydroMgMtlc 
propagation, which could not be used btchuse or 
unknowe internal fleldt. Utlng Debye potentials, 
the rtdltl end horfiontil couponents or thi 
surface rieidt were eeleulaied using various 
aisueed conductivity paranetori In W» core and 
In the eaiiLle. "... 

It Is concluded that eott spherical heneoatc 
coda) a of the rertVi ■•■■tic field do nol 
Include enough teres to properly describe tha 
field of cora sources with periods ol lens ol 
years. Thsse short -period variations are 
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nr Z'UAEhE'il /HI CDi-.FijI.'.M.-.fl Df BlD'-.'.rFsi-l 
omwiFCE iii graiiGJ t/finwD smf.'H. 
nutfti) CAEE». 'licmu 

ij-'.inj 0. *i<Zk*x (I'. 5 Gtfi'.fviiCii! iur-.v, , 

Bo, 25'il6, Hi CIS. Iske..*wd. CO f 12751 

loin IP* r-i-uiti/u-ciil J*d ti.'fc jt rtt Irn i.4 
Ih* brd '.-ult rlii I ulMhjrq* ol d xiicm-i lnv.,l*a 
l.irq* un-armlni lex Lreauxr til tor dlfflculMex 
In d#xc«--il" ir-i btdkil UI«.r.har^Q. Acuvd-rs'itt 
>■1 hsdlc-jd ■Hichdfc, arc run- <jnd I>c-i„cmN of 
unkn.v.n uzcwr.icv bscsuto nf tsHtoj.l ss-plcr has 
b<«n niMHwlf trxKcU .,nd CdHbfAti-d cur * 
miJ# r dx - # uf k-> C r Uu 1 1 c i t Itm* . BcU- 

n-itiri.l1 dlx<hdiq( equal 1,-nv ha-.c he*" jnrl.ud 
prinjrlly Iron li)[,r#ioi, Hire rum ..her* kh-o 
«Hcctx of chjrpel puilvrn, alluvial banhx . 
xejlrcni iv ji Idb 1 1 II*. u-jlncm mrllni,, jnJ 
unx\cadv I Icnn upv»' Sh» srCLrcr-C dlschorge *>C a 
nztuMl it'll' huxs nal Lwn tlruLilel. P*d- 
rjlerldl dlxchjrqe equal lens quMMlI, ara 
or-eMcdb It on I) nlililn the rnPpF nf I1 ,m 
cvntfltk'ni Jinj xcdlnwni siren *oi ii-iich lha 
squillisx x ar* derived. Tn oo-fnre |h,c re- 
litlw value ol rviturlrq xenm co-pul >nq b-Jcl- 
*■ »l* rid I discharges, (he B*d-aitsrldl dlsctisrqx- 
of hudd> Crcai, d shell** ss*J5vd slruan In 
lulhinltin V,cntnq, -an dalsvntnrd un ]) 
occasions for water dlschdrqet r.mqlr.q trivi 
0. 15 lu 1.57 cubic neters per sscor.d 1, srp- 
drsulv sarpllrq ihs SLSPtnded- ar.J to.llojiJ- 
icdlnant dlichdrqcs. Ksssurcd tvd-i-dlrr lu I 
<llichj<qai were siatlsilcallv lnd<il ln.i U lsh- 
abls. dt an 0.02 is. si o-f sli»»l f leaned, l«r 
fluv data col Isclvd under '►« s.ru fix. con- 
ditions. Ihli sgras-nrn iPdlcdirs |h,i thr 
'SJiiiiM l*d-nn*rlsl dlsch-xrqex ,irv ridsm.ibl* 
ssllraies ol Ihr I rue >.i tb*i • t*d — itwrlul 
dlichtrqus <ir-.'ui*d |. r Fnijr I un-J-H.i-vscn . Yiimi, 
Lnsn-Humi. i"il Ac'ers-in, 1 tv tquirl-ins -e*s 
rn-TJied allh ihe reziU’til v.ilv*s and Xnund lo 
b. In q,-n,l agre**mn|. Yfi*s* equal lens |.r*. 
dixis-d c*J -n.it*, i.i di tihirqr>i <>l bri-rsn n x 
lo 7 I tons lh# „bx*r ved ruin All [g 79 rrr<r n ' 
qf tbs llina. (1ri!*sn(-tr.mt<i'i Iwiulrm, 
b,d-ri|erlsl lunspuri. Hud-dr Creek, 'eir-inil 
Vitsr F.asaui . Are. , taper SMlOlt 
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P.V. ».in »n*l »,.K. T#xii«i CSi.ilntsa t»», sti-t-nl, 
■inlvsrsltv •>! Plwi IJ.I un-l I'.'i.C. '-l-i (S-ll 
4-:lan« D-piil am , Ui.lvcrsltv Tl-r|.li, 
•fsln.xllln, n.>rll>, U.1.A.I 

A ■UiMItlr «ppr..«h Is <is*.| l-> r J-r 1 
x-onviv *t«n- -Jlapnrulv* inntpori vl r -nr# i- I I ■■ 
■-'lutes In hvrigsnsvus, I vii«r-»"nii -J 

pir- us o#4 In during ->ne-Jl=nnx |..;,xt «|i« 

fl:d at . vi.lwsucrt.- r«s •) end s--|.n-. 

cl#n si i raid of Mlilil, lh.. os'- i.-J » lui* 

. . r.*.e,ii rnl.-n. Cls.ll. Is sh'wi. i„ b- C P - . I • - 
IM.'*}* f i«i u* l It -u; si Ju. wn--r« i is » l-« xnl 
fll.rl It llis pr.-hibll ll» i-.-iils'. r fun-rl.,. i.-H> 

• ■I ih.. t \V.r* ..'.j, <*•! th« i-l-ir, i-. 

I l-<n t. flits v*;, reset xn »UI Is br-iwn s.lutt 
f. i iwo < Jnui c*xx|n*d Clr-iciorjnv-i-ii r-.l- is.. 
Ix.nilnu-.uii Input) whvre c |> j*xl- f-'rn inil.-cl-'lt 
e,.lutt.-no sxlnt. llu- prs-rtUul scccl.isilc r- ix n 
IojJs in seal let toll ly vall-l uvclr.iiv-i an-l .'tsf'l- 
e lull a ur-Jor il.s ass-irptlra tHjc f(i:x> I* thu 
rife'-r r .WIC" cl— nil l -* 9r -v-vl in • I -- f 
*-|.R« . iri txlv« uni. -i [-••in.-. in:>. • » «-m. 

c*i Ion, :u-.f iJ.-nci. tsxvr. *l». wlacu ‘.r-i i -I . 
*Ci~:hasL|.* r.-niuls) 
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A KATHCUrlCAL MODEL f£-B CCIISQL IDATICN IN A 
TBCUMPLASIIC AQl'im DUE TO mtPISu, PAAf 2i 
ITIK7AIID A4UITEF. SlIBIDEhCt r ILLATIONS P02 
VEfri'.’AL AND HORIZONTAL DISPIACEHENIS 
J. B-x-ar IToehnlon-IvrssI Insclluca of Tsehaal- 
og;., Haifa, Is real 3:0M) ard H. V. Corapdluglu 
CCrp&r<=<nc af Civil Engineering, Calw. of 
Du lavs ri , Newark, PE 19711) 

A njthsoiclcsl cojrl fox raglonsl subsldanca 
d-is (a r c P In S froa an aqulfsi Is dovolopsd on 
Che basis of Blot's work an coupled th rea- 
dies iti tonal consolidation. 

following Bloc’s work on th res -dim ns lens 1 
consol I del lea, wlcb coupling between csss con- 
suls 41 too and equilibrium equations, s cachs- 
Eimil nodal fur rvglcnsl suhsldsnce due to 
T^plog Iron an aquifer I* dsue taped by averag- 
ing ih* three-dlcsnslcnsl udel wvor ths cblek- 
nass of the squlfar and sssuDlng randlclon* of 
plior serwss. Both (varctcsl) land mubulJsncs 
•nd lorltonril dlsplsessepts, ss foactlons of 
plsa* coordloscsa sal tta*, can bs siilsatsl 
by solving th* rwdsl squaClcna for a |(vao 
confined or leaky -cnnflrasJ aquifer. An 
anslytlcsL solution I* pcdBsnCrd for Ch* 
apse 1st case Df ■ elaglw well pimping fron 
so Inf idle haBoganecus isotropic squlfwr. 

The salucLon provides estlnaces of chatigsB la 
averaged (over cbe vsreleal) valuts of pleso- 
narrlc head, vert leal aubFldsnce sad horlsoatal 
dtiplszeaSnt. Tha result a In Metes chat wader 
ths conditions of ths studied case of rad l si 
flew, the solutions far plsiowstrCc head Is 
Idem leal Is the one obtained by san-coupled 
noJtls. Furthtraare, half the volune attain 
Is produced by vertical subsidence, srtilla lbs 
m h* r half by the IkiiIxbbCbI dlsplseeweat . 
Hcflce, ihe vertical substdbnce la only sppToi- 
IslttlT half Ihe vslua obtained |b aan-ccuplsd 
iv to Is which neglect horizontal riliplocraenr . 

A ouBuricsl ci .nr Ln demaUtFsces these c.'pclu- 
i(«i. 

WA«er XseZMir. He*., taper IWOOAfa 
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